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1.0  INTRODUCTION 

1.1  Background 

In  1989,  the  government  of  Ontario  announced  its  commitment  to  meeting  a  Provincial 
target  of  at  least  50%  reduction  of  waste  going  to  landfills  and  incineration  by  the  year 
2000.  This  target,  a  waste  diversion  target  to  be  achieved  through  waste  reduction,  reuse 
and  recycling  (the  3Rs),  was  confirmed  by  the  present  government  in  1990. 

To  facilitate  the  achievement  of  the  50%  target,  the  Province  introduced  the  Waste 
Management  Act,  1992.  The  Act  broadens  the  government's  powers  to  reduce  waste  sent 
to  disposal  through  a  variety  of  means.  It  also  vests  powers  in  the  Interim  Waste 
Authority  (IVVA),  an  agency  created  to  ease  the  waste  disposal  crisis  in  the  Greater 
Toronto  Area  (GTA).  The  IVVA  is  complying  with  its  mandate  by  conducting 
environmental  assessments  to  locate  three  long-term  landfill  sites  in  the  GTA. 

The  GTA  Regional  Municipalities  of  Peel  and  Durham  are  each  defined  for  the  IWA 
process  as  separate  "primary  service  areas".  Metro  Toronto  and  the  Regional  Municipality 
of  York  have  been  defmed  as  a  separate  combined  primary  service  area.  Each  of  tiie 
three  defmed  primary  service  areas  are  proposed  to  receive  one  new  landfill  facility 
identified  through  the  IWA's  process.  The  fifth  GTA  Regional  MunicipaUty,  Halton,  has 
already  obtained  approval  for  a  landfill  site  and  thus  is  not  part  of  the  present  siting 
process. 


1.2       Purpose  of  Study 

This  study  has  two  purposes,  each  of  which  relates  direcdy  to  a  requirement  created  by 
the  Waste  Management  Act. 

The  first  requirement  pertains  to  waste  estimates.    Section  14  of  the  Waste  Management 
Act  requires  the  Minister  of  Environment  and  Energy  to  provide  a  written  estimate  as  to: 

a)  the  amount  of  waste  that  would  otherwise  be  expected  to  be  generated  in 
the  primary  service  area  (i.e.  each  of  Peel,  Durham  and  Metro/York) 
during  a  twenty-year  period  that  will  not  be  generated  because  of  waste 
reduction  efforts;  and 


DRAFT  -  November  1993 


Ministry  of  Environment  and  Energy 

GTA  3Rs  Analysis  -  Natural  Environment  Technical  Appendix 


b)  the  amount  of  waste  that  will  be  generated  in  the  primary  service  area 
during  a  twenty-year  period  that  will  not  need  to  be  disposed  of  in  the  site 
because  of  the  reuse  or  recycling  of  materials  that  are  or  could  become 
waste. 

These  waste  estimates  were  provided  to  the  IWA  by  Minister's  letter  dated  May  15,  1992. 
A  copy  of  this  letter  may  be  found  in  Appendix  A.  The  current  study  provides  additional 
analysis  of  3Rs  activities,  in  support  of  the  waste  diversion  estimates  previously  provided. 

The  second  requirement  pertains  to  analysing  the  3Rs  as  "alternatives  to"  landfill  waste 
disposal  sites.  Section  15  of  the  V/aste  Management  Act  requires  that  the  IWA 
environmental  assessments  contain  a  description  of,  and  statement  of  rationale  for  the  3Rs, 
as  well  as  evaluate  matters  relating  to  the  3Rs  as  an  alternative  to  the  landfill  waste 
disposal  sites.  By  administrative  agreement,  MOEE  committed  to  provide  such  a  rationale 
and  evaluation  to  the  IWA  for  use  in  its  environmental  assessments.  The  present  report 
fulfils  this  requirement. 


1.3       Study  Approach 

The  GTA  3Rs  Analysis  identifies  and  assesses  alternative  3Rs  systems,  comprised  of 
combinations  of  3Rs  programs,  technologies  and  practices,  that  could  reasonably  be 
implemented  in  the  GTA.  It  also  determines  the  potential  for  each  3Rs  system  to  divert 
waste  over  the  twenty-year  minimum  life  expectancy  of  the  GTA  landfill  sites,  and 
identifies  the  advantages  and  disadvantages  of  each  system. 

For  purposes  of  the  present  analysis,  an  array  of  conceptually  different  3Rs  systems  have 
been  identified  for  addressing  residential  wastes,  as  well  as  for  institutional,  commercial, 
and  industrial  (IC&I)  wastes.  For  each  system,  estimates  of  the  amount  of  waste  the 
system  could  potentially  divert  from  disposal  have  been  determined.  An  assessment,  done 
on  a  non-site-specific,  generic  level  and  documented  in  this  report,  identifies  the 
advantages  and  disadvantages  to  the  environment  of  each  potential  3Rs  system,  in  keeping 
with  the  Environmental  Assessment  Act. 

In  conducting  the  3Rs  work,  and  providing  estimates  of  waste  that  will  not  require 
disposal  in  the  IWA  estabUshed  sites,  MOEE  is  acting  as  a  reliable  authority  in 
accordance  with  its  legislative  mandate,  and  not  as  the  proponent  or  co-proponent  of  any 
of  the  3Rs  systems  discussed.  The  alternatives  presented  in  this  report  arc  not  in  any  way 
structured  as  detailed  implementation  plans  for  the  Province,  the  Regions  or  the  private 
sector. 
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1.4       Purpose  of  the  Natural  Environment  Assessment  and  Study  Objectives 

This  technical  appendix  documents  the  natural  environment  input  into  the  GTA  3Rs 
analysis.  Natural  environment  effects  are  defined  as  the  potential  for  loss/removal  or 
disruption  to  any  terrestrial  or  aquatic  features  and  emissions  to  the  atmosphere. 

The  primary  purpose  of  this  natural  environment  assessment  is  to  identify  and  assess  the 
significance  of  effects  to  the  natural  environment  which  may  occur  as  a  result  of  the 
implementation  of  a  3Rs  system  within  each  of  the  four  Regional  municipalities  (Metro 
Toronto,  Peel,  York  and  Durham).  The  results  of  this  assessment  are  to  serve  as  input 
into  the  overall  3Rs  systems  evaluation. 

The  study  objectives  of  the  natural  environment  assessment  are  as  follows: 

Identification  of  existing  natural  environment  conditions  within  each  of  the 
four  Regional  municipalities. 

•  Prediction  of  natural  environment  effects  as  a  result  of  the  implementation 
of  any  of  the  alternative  3Rs  systems  within  each  of  the  four  Regional 
municipalities. 

Analysis  of  the  potential  natural  environment  effects  including  the 
development  of  mitigation  measures  for  the  purposes  of  identifying  net 
effects. 

•  Ranking  the  systems  of  the  four  Regional  municipalities  from  the 
perspective  of  the  natural  environment.  », 


1.5       Outline  of  Report 

Chapter  2  presents  the  study  approach  followed  in  the  natural  environment  assessment. 

Chapter  3  provides  a  general  description  of  the  existing  natural  environment  conditions  in 
the  Regions  of  Durham,  Metro  Toronto,  York  and  Peel. 

Chapter  4  discusses  the  results  of  the  assessment  of  the  alternative  3Rs  systems  from  a 
natural  environment  perspective. 
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Chapter  5  summarizes  the  findings  of  the  assessment  of  3Rs  systems  with  respect  to  the 
natural  environment. 
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2.0       APPROACH 

This  section  outlines  the  approach  followed  for  identifying  potential  effects  to  the  natural 
environment  from  3Rs  components  and  alternative  3Rs  systems. 


2.1       Impact  Assessment  Criteria 

The  natural  environment  includes  land,  water,  plant  and  animal  life,  and  air  aspects  of  the 
environment.  To  assess  the  potential  effects  of  the  alternative  3Rs  systems  on  the  natural 
environment,  it  was  necessary  to  develop  a  set  of  impact  assessment  criteria. 

The  following  three  criteria  were  developed: 

•  Potential  for  effects  to  terrestrial  systems  and  resources; 

•  Potential  for  effects  to  aquatic  systems  including  surface  and  ground  water 
resources;  and 

•  Potential  for  effects  to  the  atmospheric  environment. 

The  indicators,  rationale  and  definition  for  these  criteria  are  presented  in  Table  2.1. 

The  Natural  Environment  impact  criteria  formed  the  basis  for  the  assessment  of  the 
alternative  3Rs  systems.  As  specific  components  or  facility  locations  were  not  known  for 
any  of  the  systems,  locations  of  sites  typical  to  the  system  components  were  assumed  (e.g. 
waste  management  facilities  are  often  located  on  industrial  lands,  landfill  sites  or  at 
municipal  works  yards).  The  impact  assessment  criteria  and  indicators  reflect  this  level  of 
detail.  The  criteria  and  tiieir  indicators  addressed  the  potential  for  the  loss/removal  and/or 
disruption  of  resources  and  features. 

The  natural  environment  assessment  criteria  and  indicators  were  developed  in  "draft"  and 
circulated  for  agency  review  and  comment.  Review  comments  received  on  the  criteria 
and  their  indicators  were  addressed  and  incorporated. 
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2.2       Data  Sources  and  Methods  of  Analysis 

A  variety  of  sources  were  used  to  compile  information  on  potential  effects  to  the  natural 
environment  due  to  alternative  3Rs  systems.  The  analysis  of  the  collected  data  relied  on 
the  identification  of  potential  effects  and  the  success  of  mitigative  measures  implemented 
by  established  and  operating  3Rs  components. 

Three  specific  activities  were  used  to  assist  in  gathering  data: 

•  An  extensive  literature  review  was  imdertaken  to  identify  documented 
specific  effects  on  the  natural  environment; 

•  Telephone  contacts  were  made  with  operators  of  3Rs  system  components  to 
obtain  actual  operating  experience  and  knowledge  of  effects  on  the  natural 
environment  from  3Rs  components;  and 

•  Information  collected  by  the  Ministry  of  Environment  and  Energy  (MOEE) 
as  part  of  a  survey  of  registered  complaints  or  non-compliance  with 
operating  conditions  of  any  3Rs  components  was  reviewed. 

Information  and  input  from  other  study  team  members,  based  on  their  professional 
experience,  was  also  considered  as  part  of  the  data  collection  and  analysis. 

The  following  describes  in  detail  the  three  key  data  collection  activities  including  a 
summary  of  the  data  collected. 


2.2.1    Literature  Review 

An  extensive  literature  review  was  undertaken  to  identify  any  documented  evidence  of 
effects  to  the  natural  environment  due  to  the  development  and  operation  of  3Rs 
components/systems.  The  literature  review  was  also  intended  to  identify  potential 
measures  to  mitigate  any  effects. 
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The  literature  review  conducted  included  books,  manuals,  periodicals,  newspaper  articles, 
technical  reports  and  other  published  and  unpublished  documents.  The  literature  review 
focused  mainly  on  experience  with  3Rs  components  within  North  America  and,  to  a  lesser 
extent,  Europe.   A  bibliography  is  included  following  Section  5. 

The  effects  identified  through  the  literature  review  focused  mainly  on  effects  to  aquatic 
systems  including  surface  and  ground  water  resources  and  on  effects  to  the  atmospheric 
environment.  Minimal  reference  was  identified  on  any  potential  effects  to  terrestrial 
systems  and  resources  from  3Rs  components. 

Potential  effects  to  terrestrial  systems  were  identified  as  being  the  loss  or  removal  of  an 
existing  resource.  This  loss  or  removal  would  be  the  result  of  siting  a  large  scale  3Rs 
facility  (e.g.  processing  facility,  compost  facility)  requiring  a  significant  amount  of  land. 
However,  the  available  information  notes  that  generally  this  effect  is  easily  mitigated  by 
siting  any  such  facility  in  the  appropriate  location.  An  appropriate  location  was  identified 
as  industrial  zoned  areas  or  an  existing  landfill  site. 

Effects  to  aquatic  systems  were  not  specifically  categorized  as  resulting  in  the 
loss/removal  or  disruption  of  aquatic  systems  including  water  resources.  The  most 
frequentiy  cited  effects  included  the  discharge  of  leachate  from  a  centralized  composting 
facility  and  its  release  to  surface  water  and  ground  water.  Mitigative  measures  are  readily 
available  to  prevent  siuface  water  runoff  from  entering  the  site,  collecting  any  on-site 
runoff  and  the  installation  of  a  low  permeability  pad  or  leachate  collection  system 
underneath  the  compost  area  to  prevent  contamination  of  ground  water.  The  literature  did 
not  identify  any  instances  where  these  measures  had  failed  to  mitigate  the  potential 
effects.  The  development  of  large  scale  materials  processing  or  recovery  facilities  (MRFs) 
and  central  compost  facilities  was  also  identified  as  potentially  disrupting  local  surface 
water  drainage  patterns.  Typically,  the  development  of  tiiese  facilities  requires  tiiat  a 
storm  water  management  plan  be  developed. 

Literature  on  the  potential  effects  to  the  atmospheric  environment  were  identified  for  only 
a  few  3Rs  components.  Emissions  to  the  atmosphere  were  identified  most  commonly  with 
central  compost  facilities.  Based  on  the  reviewed  documentation,  the  air  emissions  of 
concern  from  municipal  solid  waste  composting  operations  fall  into  two  broad  categories: 
bioaerosols  and  gaseous  emissions.  Bioaerosols  include  bacteria,  fungi,  viruses  and 
microbial  products.  The  primary  patiiway  for  the  toxic  components  of  tiiese  bioaerosols  to 
become  airborne  is  associated  witii  dust  and  particulates  generated  during  waste  handling 
and  processing  before  exposure  to  tiiermophilic  conditions  (temperatures  of  40°C  to 
60°C).  Based  on  the  available  data,  there  was  no  evidence  that  levels  of  bioaerosols  have 
occurred  above  background  levels  (on-site  and  off-site)  in  operating  compost  facilities. 
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Volatile  organic  compounds  (VOCs,  e.g.  benzene,  toluene,  acetone)  and  odorous 
compounds  are  gaseous  emissions  that  are  of  concern  to  the  atmospheric  environment. 
Gaseous  emissions  are  created  in  two  ways  at  composting  facilities.  This  includes  the 
volatilization  of  specific  compounds  present  in  municipal  solid  waste  and  during  aerobic 
and  anaerobic  decomposition  in  which  compounds  are  broken  down  into  lighter  and  more 
volatile  compounds.  During  active  composting,  VOCs  are  quickly  volatilized  and 
emissions  rapidly  diminish  during  composting.  Stiidies  indicate  that  odour  generation  is 
often  greatest  during  the  first  ten  days  of  composting.  Available  data  indicates  Uiat  VOC 
emissions  are  well  below  acceptable  limits.  The  available  data  generally  indicates  that 
facilities  where  food  wastes  or  mixed  wastes  are  composted  have  a  higher  likelihood  to 
generate  these  types  of  emissions. 

The  production  of  synthetic  VOCs  are  best  prevented  and  minimized  through  the  removal 
of  VOC  contributors  prior  to  composting.  This  includes  the  source  separation  of  materials 
such  as  solvents,  paints,  adhesives  and  aerosols.  Source  separation  programs  might 
include  die  collection  of  tiiese  household  hazardous  wastes.  If  a  compost  facility  is 
enclosed,  emission  control  systems  are  normally  used  to  capture  and  treat  the  building  air. 
The  generation  of  odours  at  a  compost  facility  is  best  avoided  by  maintaining  aerobic 
compost  conditions.  Proper  designs  of  the  composting  system,  proper  management  of  the 
composting  process  and  odour  control  measures  (e.g.  chemical  scrubbers  and  biofilters) 
are  all  methods  to  prevent  and  minimize  odours. 

Studies  have  also  been  completed  with  respect  to  air  emissions  at  materials  recovery 
facilities  (MRFs)  and  Mixed  Waste  Processing  facilities.  Emissions  associated  with  these 
facilities  are  typically  observed  inside,  the  facility.  Emissions  include  exhaust  fumes  fi"om 
waste  collection  vehicles  and  mobile  equipment,  bioaerosols  and  gases  emissions.  The 
bioaerosols  and  gases  emissions  (VOCs)  are  directiy  related  to  the  mixed  waste  facilities. 
This  is  due  to  the  unsorted  nature  of  the  waste  stream  and  the  presence  of  large  quantities 
of  organic  materials.  Mitigation  of  air  emissions  within  materials  processing  facilities  is 
often  by  emission  control  systems  to  collect  and  treat  the  air. 

Following  the  review  of  available  literature,  it  was  identified  that  effects  on  the  natural 
environment  from  3Rs  facilities  was  not  substantively  documented. 


2.2.2    3Rs  Component  Operator  Contacts/Interviews 

In  order  to  better  estimate  potential  effects  on  the  natural  environment,  a  number  of 
operators  of  various  3Rs  components  were  contacted.     It  was  felt  that  the  first  hand 
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knowledge  or  experience  of  an  operator  may  provide  some  insight  into  environmental 
effects  not  previously  identified  and  on  new  or  innovative  mitigation  measures. 

A  list  of  3Rs  components  was  identified  at  the  outset  as  having  some  potential  to  result  in 
effects  on  the  natural  environment.  A  number  of  operator  contacts  were  identified,  with 
the  assistance  of  the  technical  study  team,  for  each  of  the  components.  It  was  noted  that 
variations  of  compost  and  processing  facilities  exist  based  on  the  type  of  waste  being 
received.  It  was  anticipated,  as  a  result  of  the  literature  review,  that  potential  effects  from 
a  compost  facility  may  be  more  dependent  on  waste  type  than  at  a  processing  facility. 
When  contacting  operators,  it  was  a  priority  to  identify  a  cross- section  of  operations, 
based  on  waste  type,  for  interviews.  This  would  include  facilities  managing  residential 
wastes  and  also  facilities  managing  wastes  from  the  institutional,  commercial  and 
industrial  (IC&I)  sectors. 

The  3Rs  components  for  which  operators  were  to  be  interviewed  included: 

Compost         -  In-vessel 

Windrow 

Processing       -  Mixed  Waste 

Materials  Recovery 
Residential  Blue  Box 
IC&I  Wastes 
.  Wet/Dry 

•  Household  Hazardous  Wastes  -  Permanent  Depot 

A  list  of  the  3Rs  facility  operators  who  were  contacted  including  operator/contact  name, 
location,  date  of  interview  and  facility  type  are  included  in  Schedule  A. 

A  number  of  questions  were  prepared  to  guide  each  interview  and  to  ensure  consistency  in 
the  collection  of  information.  Based  on  the  literature  review  and  discussions  with  the 
study  team,  many  effects  associated  with  3Rs  components  were  identified  as  being  related 
to  the  social  environment.  Consequently,  the  prepared  questions  were  developed,  and 
interviews  conducted  witii  the  social  impact  assessment  study  team  members.  The  list  of 
questions  which  were  used  as  the  basis  for  the  interviews  is  also  included  in  Schedule  A. 

The  majority  of  effects  identified  by  3Rs  facility  operators  related  to  aquatic  systems 
including  ground  and  surface  water  resources.  The  potential  effects  were  not  typically  a 
result  of  the  location  of  a  facility.     Most  facilities   (processing  and  compost)  were 
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purposely  sited  at  existing  landfill  sites  since  it  was  viewed  that  these  locations  had 
already  impacted  the  environment  and  that  appropriate  controls  were  in  place  to  minimize 
effects  to  the  natural  environment  (e.g.  leachate  collection,  surface  water  management). 
Other  locations  chosen  by  operators  for  facilities  that  were  considered  compatible  and 
appropriate  land  uses  were  industrial  areas  and  municipal  works  yards.  One  respondent 
who  operates  a  windrow  comp>ost  facility  did  express  some  concern  with  the  close 
proximity  of  the  facility  to  a  floodplain. 

Potential  effects  to  ground  and  surface  water  resources  were  identified  for  compost 
facilities  and  household  hazardous  waste  depots.  No  effects  were  identified  for  processing 
facilities  as  there  was  no  discharges  from  any  of  these  dry  waste  processing  facilities. 
Most  centralized  compost  facilities  whether  in-vessel  or  windrow  have  some  type  of 
mitigative  controls  in  place  to  minimize  effects.  The  discharge  of  leachate  was  identified 
as  a  potential  effect  from  compost  facilities.  Many  facilities  collect  the  leachate  and 
recirculate  it  as  process  water,  resulting  in  a  closed  loop  operation.  Other  operators 
indicated  that  collected  leachate  was  either  hauled  directiy  to  a  sewage  treatment  plant  or 
discharged  to  the  sanitary  sewer.  Virtually  all  compost  facilities  contacted  have  some 
form  of  surface  water  management  program  in  place.  Compost  sites  are  graded  so  that 
surface  water  drains  away  from  the  compost  to  collection  ditches  or  a  pond.  Facilities  are 
also  surrounded  by  berms  or  ditches  to  prevent  surface  water  runoff  from  entering  the 
compost  area.  At  some  facilities  the  surface/storm  water  management  system  is  also  used 
to  collect  any  leachate.  In  these  circumstances  the  compost  area  is  covered  with  a  layer 
of  low  permeability  asphalt  or  some  other  material  to  prevent  leachate  from  migrating 
downwards.  Leachate  may  then  drain  on  the  surface  to  the  collection  system.  Collected 
surface  water  is  monitored  and  treated,  if  required. 

Similar  to  other  3Rs  facilities,  the  permanent  household  hazardous  waste  depot  included 
controls  to  prevent  effects  to  ground  and  surface  waters.  The  facility  contacted  was 
located  at  an  existing  landfill  site.  Design  features  are  included  in  the  facility  to  prevent 
discharge  of  wastes  to  the  environment.  This  includes  self  contained  areas  for  different 
types  of  HHW  with  separate  sump  drains.  No  drains  are  connected  to  a  sewer  system. 
Wastes  collected  in  the  sump  are  pumped  out  and  managed  accordingly.  The  area 
surrounding  the  depot  is  graded  and  sloped  to  its  own  sump  drain  to  collect  any  spilled 
wastes. 

No  specific  effects  to  terrestrial  systems  and  resources  were  identified  through  the 
operator  interviews.  However,  it  was  noted  that  some  facilities  had  undergone  site 
selection  processes  to  identify  the  most  suitable  location  for  the  facility.  Typically  a 
facility  was  often  located  at  an  existing  landfill  site,  in  an  industrial  area,  or  municipal 
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works  yard  since  these  locations  were  already  developed  and  would  not  result  in  further 
effects  to  the  terrestrial  environment. 

With  respect  to  effects  to  the  atmospheric  environment,  the  main  effect  identified  was 
odours  from  compost  facilities.  These  odours  were  always  attributed  to  operational 
problems.  Improving  operating  methods  and  installing  emission  controls  (e.g.  biofilters) 
resulted  in  improved  conditions.  Other  effects  mentioned  included  dust  and  from  one 
facility,  fog.  The  fog  was  the  result  of  poor  compost  facility  design  and  operation  which 
resulted  in  a  large  amount  of  moisture  loss  from  the  compost.  Potential  effects  to  the 
atmosphere  may  also  result  from  accidents  or  spills  at  a  household  hazardous  waste  depot. 
The  facility  contacted  had  an  air  exchange/filtering  system  in  place  and  continual  air 
quality  monitoring  to  mitigate  any  potential  effects  to  the  atmospheric  environment. 


2,2.3    Complaint/Compliance  Survey  of  3Rs  Facilities 

The  literature  review  and  operator  contacts  typically  identified  potential  effects  to  the 
natural  environment  from  the  point  of  view  of  the  3Rs  facility  proponent  To  identify  any 
potential  effects,  from  an  alternate  point  of  view,  it  was  proposed  that  a  review  of 
recorded  complaints  or  compliance  reports  be  undertaken.  Complaints  registered  by  the 
public  with  respect  to  the  operation  of  an  approved  3Rs  component  are  kept  on  file  by  the 
regulating  agency,  the  Ministry  of  Environment  and  Energy  (MOEE).  These  records  are 
typically  kept  by  the  Regional  Offices  and  Investigations  and  Enforcement  Branch  (lEB). 
The  non-compliance  with  approved  operating  conditions  is  also  recorded  by  the  EBB.  A 
review  of  recorded  information  on  complaints  and  lEB  actions  taken  at  3Rs  facilities 
within  the  Greater  Toronto  Area  was  subsequently  undertaken  by  the  MOEE.  The 
information  collected  by  the  MOEE  was  then  reviewed  to  identify  if  any  complaints  or 
eases  of  non-compliance  were  related  to  effects  on  the  natural  environment  and  the  degree 
of  severity  of  the  effects.  Mitigative  measures  taken,  if  any,  were  not  identified  as  part  of 
the  MOEE's  data  gathering  process. 

The  majority  of  complaints  recorded  were  for  odours  from  compost  facilities.  Odours 
were  also  attributed  to  a  facility  transferring  and  processing  food  wastes.  The  only  other 
emissions  to  the  atmosphere  noted  was  dust.  The  sources  of  the  emissions  were  a 
transfer/materials  processing  facility  and  also  from  the  chipping  of  wood  or  brush  for 
composting.  Few  complaints  were  observed  with  potential  effects  to  aquatic  systems  and 
water  resources.  However,  leachate  was  observed  at  a  central  compost  facility  and  storm 
water  runoff  from  another  compost  facility  was  identified  as  the  cause  of  odours  in  a 
nearby  storm  sewer. 
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No  complaints  or  reports  of  non-compliance  were  identified  resulting  in  potential  effects 
to  terrestrial  systems  and  resources. 


2.3       Assumptions 

The  natural  environment  includes  land,  water,  plant  and  animal  life,  and  air  aspects  of  the 
natural  environment.  Each  of  these  environments  are  very  diverse  across  the  GTA.  This 
diversity  includes  a  wide  variety  of  significant  features  and  resources.  The 
implementation  of  an  alternative  3Rs  system  may  potentially  affect  the  natural 
environment  within  the  GTA.  However,  for  some  components,  the  effect  to  the  existing 
GTA  environment  will  be  dependent  upon  the  specific  location  of  the  system  components 
(i.e.  facilities)  and  the  existing  environment  in  the  vicinity  of  the  components. 

For  the  purposes  of  this  study,  no  site-specific  locations  for  3Rs  components  are 
identified.  However,  when  considering  potential  effects  to  the  natural  environment, 
typical  locations  for  components  are  considered. 

The  potential  "worst  case"  effects  on  the  various  aspects  of  the  natural  environment  are 
recognized  for  a  typical  location.  Effects  on  specific  natural  environment  systems  or 
resources  within  the  GTA  are  not  identified. 

It  is  also  noted  that  when  considering  potential  effects,  only  those  effects  directly 
attributable  to  a  3Rs  component  or  system  were  identified.  Effects  to  other  aspects  of  the 
natural  environment  which  may  occur  as  a  result  of  the  3Rs  component  or  system  were 
not  identified  or  considered.  For  example,  a  central  compost  facility  was  identified  as 
having  potential  effects  to  terrestrial  systems  and  aquatic  systems  due  to  siting  the  facility 
and  from  discharges  of  leachate  or  stormwater  from  the  facility  to  ground  or  surface 
waters.  However,  the  effects  to  the  natural  environment  (i.e.  terrestrial  systems  and 
aquatic  systems)  from  the  decreased  reliance  on  waste  disposal  (e.g.  landfilling)  as  a  resuU 
of  the  increased  level  of  composting,  were  not  considered.  Another  example  of  effects 
not  considered  was  the  effects  to  the  natural  environment  from  the  actual  recycling 
process  for  a  material  (e.g.  effects  from  effluents  of  a  recycling  process)  as  opposed  to  the 
diversion  of  the  material  from  the  waste  stream  by  a  3Rs  system  which  allows  the 
material  to  be  recycled. 

Mitigative  measures  identified  to  minimize  the  potential  effects  typically  fall  within  two 
categories.  These  categories  are  the  siting  of  any  facility  and  the  installation  of  facility 
design  features  to  control  or  minimize  any  potential  effects.  It  was  assumed  that 
mitigation  was  available  within  these  categories. 
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Based  on  the  data  collection,  virtually  all  potential  effects  to  the  natural  environment  from 
3Rs  components  are  attributed  to  components  which  require  a  Certificate  of  Approval  (C 
of  A)  from  the  MOEE.  This  C  of  A  is  required  to  both  establish  and  operate  components 
such  as  transfer  stations,  depots,  materials  recovery/processing  facilities  and  compost 
facilities.  As  a  result,  it  was  assumed  that  any  3Rs  component  of  this  nature  would  be 
developed  in  a  manner  that  fulfils  the  necessary  MOEE  approvals.  The  resultant  net 
effects  for  these  3Rs  components  are  consequently  assumed  to  be  within,  and  to  meet,  the 
applicable  standards  and  regulations  in  Ontario. 
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3  EXISTING  CONDITIONS 

The  following  presents  a  discussion  of  the  existing  natural  environment  conditions  in  the 
Regions  of  Durham,  Metro  Toronto,  York  and  Peel.  The  descriptions  are  a  general 
overview  of  the  conditions  in  each  Region  for  geology/ground  water,  surface  water  and 
biological  aspects  of  the  natural  environment.  The  information  is  provided  to  identify 
existing  natural  environment  conditions  in  the  Regions  to  provide  a  basis  for  assessing  the 
alternative  3Rs  systems.  These  descriptions  are  used  to  facilitate  the  prediction  of 
potential  effects  to  the  natural  environment,  when  comparing  and  evaluating  the 
alternative  3Rs  systems.  Much  of  the  information  presented  in  the  descriptions  is  based 
on  Dillon  and  Gartner  Lee  (1987)  and  MacLaren  (1990). 


3.1       Durham 

3.1.1     Geologic/Ground  Water  Setting  and  Ground  Water  Use 

Geologic/Ground  Water  Overview 

The  geologic  and  ground  water  conditions  within  Durham  Region  can  be  quite  variable, 
largely  owing  to  the  fact  that  the  area  has  been  glaciated  several  times  in  recent  geologic 
history.  Fortunately,  there  has  been  a  great  deal  of  study  in  the  area,  and  therefore  the 
geologic  and  ground  water  conditions  are  reasonably  well  mapped.  Within  the  Region 
there  are  five  very  broadly  defined  geologic/ground  water  settings: 

Shallow  Bedrock 
Lake  Ontario  Shoreline 
South  Slope  Till  Plain 
Oak  Ridges  Moraine 
North  Slope  Till  Plain 


Major  Aquifers 

Major  aquifers  occur  throughout  the  Region  of  Durham.  These  include  both  overburden 
and  bedrock  aquifers.  Substantial  quantities  of  ground  water  are  available  from  the  major 
overburden  aquifers  in  the  area.  Municipal  and  domestic  water  supplies  are  provided  from 
overburden  aquifers.  Lesser  quantities  of  generally  poorer  quality  water  are  available 
from  bedrock  aquifers  throughout  most  of  the  Region. 
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Aquifer  characteristics  of  the  overburden  fall  into  four  broad  areas  based  on  physiographic 
and  stratigraphic  relationships.  These  are: 

•  Oak  Ridges  Moraine; 

•  South  Slope; 
North  Slope; 

•  Shallow  Overburden. 

Ground  Water  Use 

Much  of  the  southern  portion  of  Durham  Region,  south  of  the  Oak  Ridges  Moraine,  is 
urban  land  which  is  serviced  by  water  from  Lake  Ontario.  Urban  growth  is  expanding 
northward  from  the  built-up  area  along  the  Lake  Ontario  shoreline.  As  this  occurs, 
conununities  are  switching  from  traditional  ground  water  supplies  to  Lake  Ontario  water. 
Major  overburden  aquifers  in  the  South  Slope  aquifer  complex  are  therefore  gradually 
being  abandoned  as  a  source  of  domestic  water  supply.  However,  the  demand  for 
municipal  ground  water  supplies  from  the  Oak  Ridges  Moraine  has  increased  in  recent 
years  from  communities  to  the  north  as  residential  development  continues  to  increase  the 
demand  for  water. 

Bedrock  aquifers  are  not  heavily  utilized  as  a  source  of  municipal  or  domestic  water  in 
Durham  Region  due  to  the  relatively  poor  aquifer  characteristics  of  the  bedrock. 
Exceptions  to  tiiis  occur  where  there  is  a  shallow  deptii  to  bedrock  and  no  alternative 
water  supplies  are  available. 


3.1.2    Surface  Water  and  Surface  Water  Use 

Drainage 
The  Region  of  Durham  is  situated  in  tiiree  major  watersheds,  namely: 

•  Lake  Simcoe/Georgian  Bay; 

•  Lake  Ontario;  and 
Trent  River  System. 

The  drainage  divide  between  these  three  major  watersheds  runs  from  east  to  west. 
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The  northwestern  quarter  (approximately)  of  Durham  drains  northwest  to  the  Lake 
Simcoe/Georgian  Bay  flow  system.   The  major  streams  in  this  area  are: 

•  Black  River; 

.  •  Pefferlaw  Brook;  and 

Beaverton  River. 

The  remainder  of  the  Region  drains  to  Lake  Ontario.  The  southerly  half  (approximately) 
of  Durham  drains  directly  to  Lake  Ontario.   The  major  streams  in  this  area  are: 

Rouge  River; 
Duffin  Creek; 
Lynde  Creek; 
Pringle  Creek; 
Oshawa  Creek; 
Farewell  Creek; 
Bowmanville  Creek; 
Wilmot  Creek;  and 
Ganaraska  River  (part). 

The  northwestern  quarter  (approximately)  of  Durham  drains  to  the  Trent  River  System. 
Drainage  from  Lake  Scugog  is  north  and  east  via  the  Trent  River  System  discharging 
eventually  to  Lake  Ontario.   The  major  streams  in  this  area  are: 

•  Nonquon  River,  and 
East  Cross  Creek. 

The  major  surface  water  body  in  the  area  is  Lake  Ontario.  The  Region  of  Durham 
borders  on  Lake  Ontario.  Two  other  major  lakes  in  the  Region  include  Lake  Simcoe  and 
Lake  Scugog. 

Stream  Water  Quality 

A  number  of  active  water  quality  stations  are  located  on  rivers  and  streams  in  the  Region. 
These  stations  are  part  of  the  Provincial  Water  Quality  Monitoring  Network  operated  by 
the  Ministry  of  Environment  and  Energy.  In  addition  to  routine  data  collection,  special 
studies  have  been  undertaken  on  some  watercourses,  including  Wilmot  Creek. 
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Water  quality  in  streams  in  the  area  is  generally  impacted  by  surface  water  runoff  from: 

•  urban  land  use; 

•  transportation  corridors;  and 

•  agricultural  land  use. 

Better  water  quality  is  likely  to  be  found  in  the  head  water  areas  of  watercourses  where 
point  source  inputs  and  urban  land  use  are  absent  and  agricultural  intensity  is  low. 
Important  fisheries  occur  in  several  streams  throughout  the  area. 

Lakes 

As  indicated  previously,  there  are  three  major  lakes  in  the  study  area: 

•  Lake  Ontario; 

•  Lake  Simcoe;  and 

•  Lake  Scugog. 

Lake  Ontario  has  received  much  study  by  provincial  and  federal  agencies,  due  to  its 
important  role  as  a  source  of  drinking  water  to  communities  along  its  shore  and  its  high 
recreational  value. 

Persistent  toxic  substances  and  eutrophication  have  been  identified  as  problems  in  Lake 
Ontario  by  the  International  Joint  Commission  and  its  member  agencies. 

A  number  of  areas  of  concern  have  been  identified  in  the  Great  Lakes  including  two  near 
the  Region,  namely  Toronto  Harbour  and  Port  Hope,  respectively.  Provincial  Water 
Quality  Objectives  are  exceeded  in  these  areas.  As  a  result,  intensive  studies  have  been 
initiated  to  develop  remedial  action  plans. 

Eutrophication  has  long  been  recognized  as  a  problem  in  the  lower  Great  Lakes.  Annex  3 
of  the  1978  Great  Lakes  Water  Quality  Agreement  between  Canada  and  United  States 
outlines  reductions  in  phosphorus  loadings  to  Lake  Ontario  to  be  achieved  by  the  parties 
to  the  Agreement.  As  a  result,  the  provincial  and  federal  govemments  are  jointly  working 
towards  a  program  to  reduce  the  input  of  phosphorous  through  point  source  and  non-point 
source  remedial  measures. 

Lake  Simcoe  has  also  received  attention  in  recent  years,  primarily  as  a  result  of 
impairment  of  water  quality  from  agricultural  activities.  The  Lake  Simcoe  Environmental 
Management  Studies  (Lake  Simcoe  Environmental  Management  Committee,  1985)  found 
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that  the  Lake  is  receiving  an  excessive  supply  of  phosphorous  which  is  contributing  to 
eutrophication  problems  and  identified  various  remedial  measures  that  should  be 
undertaken.  The  general  water  quality  in  the  Lake  is  adequate  for  most  recreational 
activities  but  localized  problems  occur. 

Lake  Scugog  was  investigated  by  the  MOEE  as  part  of  its  Recreational  Lakes  Program. 
At  that  time,  water  quality  was  found  to  be  generally  acceptable;  however,  bacteriological 
contamination  was  identified  in  some  localized  areas  and  the  lake  was  found  to  be  highly 
enriched  and  supported  excessive  amounts  of  aquatic  plants  and  suspended  algae. 

Surface  Water  Use 

Surface  water  in  Durham  Region  is  used  for  a  wide  variety  of  purposes  including: 

aquatic  life; 
recreation; 

drinking  water  supply; 
industrial  water; 
agriculture;  and 
waste  assimilation. 

Several  major  water  uses  occur  along  the  Lake  Ontario  shoreline.  These  include  intakes 
for  municipalities  and  industries,  and  sewage  plant  outfalls. 


3.1.3     Biological  Characterization 

The  portion  of  the  study  area  which  drains  to  Lake  Ontario  is  heavily  urbanized.  This  has 
resulted  in  negative  impacts  on  streamflow  and  water  quality,  which  in  turn  have  affected 
the  structure  of  fish  communities.  Natural  vegetation  consists  of  remnant  woodlots  and 
treed  river  valley  and  ravine  areas.  These  areas  provide  habitat  for  plant  and  animal 
species. 

Major  rivers  in  or  near  Durham  Region  within  the  Lake  Ontario  drainage  basin  include 
the  Rouge  and  Ganaraska.  Considerable  effort  has  been  expended  in  developing  an 
anadromous  salmonid  fishery  in  this  area.  Major  watercourses  in  the  Region  within  the 
Lake  Simcoe  drainage  basis  include  Pefferlaw  Brook  and  Beaverton  River.  These 
watercourses  generally  support  warm-water  fish  populations.  Agricultural  land  uses  are 
prominent  in  the  basins  of  the  watercourses  draining  to  Lake  Simcoe. 
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The  Oak  Ridges  Moraine  is  a  prominent  topographic  feature  in  Durham  Region  which 
acts  as  a  watershed  divide  between  the  Lake  Ontario  and  Lake  Simcoe  drainages.  It  lies 
in  an  east-west  direction  in  the  middle  of  the  area.  The  Moraine  is  of  biological 
significance  because  it  contains  large  tracts  of  forest  and  it  contributes  baseflow  to 
headwater  areas  of  cold  and  cool-water  streams. 

The  southern  part  of  the  study  area  is  within  the  Deciduous  Forest  Region.  Plant 
communities  having  southern  affinities  are  well  represented,  for  example,  in  the  valley  of 
the  Rouge  River.  The  northern  part  of  the  study  area  is  situated  within  the  Great  Lakes  - 
St.  Lawrence  Forest  Region. 

The  biology  of  most  of  Durham  Region  has  been  relatively  well  studied.  Basin  and 
Regional  surveys  have  established  the  status  of  bird  and  plant  species. 


3.2       Metro  Toronto 

3.2.1     Geologic/Ground  Water  Setting  and  Ground  Water  Use 

Geologic/Groundwater  Overview 

The  geologic  and  ground  water  conditions  within  Metro  Toronto  are  variable,  mainly  due 
to  the  fact  that  the  general  area  has  been  glaciated  several  times  in  recent  geologic  history. 
Generally,  the  geologic  and  ground  water  conditions  are  reasonably  well  understood  in  the 
area.  Within  Metro  Toronto  there  are  tiiree  very  broadly  defined  geologic/ground  water 
settings: 

•  Shallow  Bedrock 

•  Lake  Ontario  Shoreline 
South  Slope  Till  Plain 

Major  Aquifers 

Major  aquifers  occur  throughout  Metro  Toronto.  These  include  both  overburden  and 
bedrock  aquifers.  Substantial  quantities  of  ground  water  arc  available  ftom  the  major 
overburden  aquifers  in  the  area. 

Aquifer  characteristics  of  the  overburden  fall  into  two  broad  areas  based  on  physiographic 
and  stratigraphic  relationships.  These  arc: 
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•  South  Slope;  and 

•  Shallow  Overburden. 

Ground  Water  Use 

Metro  Toronto  is  generally  urban  land  which  is  serviced  by  water  from  Lake  Ontario. 
Urban  growth  has  expanded  northward  from  the  Lake  Ontario  shoreline.  Communities  in 
Metro  Toronto  have  switched  from  traditional  ground  water  supplies  to  Lake  Ontario 
water.  Major  overburden  aquifers  in  the  South  Slope  aquifer  complex  have  been  replaced 
as  a  source  of  domestic  water  supply.  Bedrock  aquifers  are  not  typically  utilized  in  Metro 
Toronto  either. 


3.2.2    Surface  Water  Characterization 

Drainage 

Metro  Toronto  is  situated  in  the  Lake  Ontario  watershed.    Surface  water  in  Metro  Toronto 
drains  southwards  to  Lake  Ontario. 

The  major  streams  and  surface  water  drainage  areas  within  Metro  Toronto  are: 

Etobicoke  Creek 
Mimico  Creek 
Humber  River 
Don  River 
Highland  Creek  and 
Rouge  River. 

The  major  surface  water  body  in  the  Region  is  Lake  Ontario.     Metropolitan  Toronto 
borders  on  the  northern  shoreline  of  Lake  Ontario. 


Stream  Water  Quality 

Water  quality  stations  are  located  on  rivers  and  streams  in  Metro  Toronto.  These  stations 
are  part  of  the  Provincial  Water  Quality  Monitoring  Network  operated  by  the  Ministry  of 
Environment  and  Energy.  In  addition,  to  routine  data  collection,  many  special  studies 
have  been  undertaken  throughout  the  area  including  Mimico  Creek,  Humber  River  and  the 
Don  River. 
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Water  quality  in  streams  in  the  Region  is  generally  impacted  by  both  point  source  and 
diffuse  source  inputs  including: 

•  industrial  discharges; 

•  urban  land  use;  and 

•  transportation  corridors. 

Provincial  Water  Quality  Objectives   are  exceeded  for  several  parameters   at  stations 
throughout  the  Region. 


Lakes 

Lake  Ontario  has  received  much  study  by  provincial  and  federal  agencies  due  to  its 
important  role  as  a  source  of  drinking  water  to  communities  along  its  shore,  and  its  high 
recreational  value. 

Persistent  toxic  substances  and  eutrophication  have  been  identified  as  problems  in  Lake 
Ontario  by  the  International  Joint  Commission  and  its  member  agencies. 

Areas  of  concern  have  been  identified  in  the  Great  Lakes  including  one  in  Metro  Toronto, 
namely  Toronto  Harbour.  Provincial  Water  Quality  Objectives  are  exceeded  at  this 
location.  As  a  result,  intensive  studies  have  been  initiated  to  develop  remedial  action 
plans. 


Surface  Water  Use 

Surface  water  is  used  for  a  wide  variety  of  purposes  in  Metro  Toronto  including: 

aquatic  life 
recreation 

drinking  water  supply 
industrial  water;  and 
waste  assimilation. 

Several  major  water  uses  occur  along  the  Lake  Ontario  shoreline.    These  include  intakes 
for  municipalities  and  industries,  and  sewage  plant  outfalls. 
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3.2.3     Biological  Characterization 

The  Region  of  Metro  Toronto  which  drains  to  Lake  Ontario  is  heavily  urbanized.  This 
has  resulted  in  negative  impacts  on  streamflow  and  water  quality,  which  in  turn  have 
affected  the  structure  of  fish  communities.  Natural  vegetation  consists  of  remnant 
woodlots  and  treed  river  valley  and  ravine  areas.  These  areas  provide  habitat  for  plant 
and  animal  species. 

Major  rivers  in  Metro  Toronto  and  within  the  Lake  Ontario  drainage  basins  include:  the 
Humber,  Don  and  Rouge.  Considerable  effort  has  been  expended  in  developing  an 
anadromous  salmonid  fishery  in  this  area. 

The  Oak  Ridges  Moraine  is  a  prominent  topographic  feature  north  of  Metro  Toronto 
which  acts  as  a  watershed  divide  between  the  Lake  Ontario  and  Lake  Simcoe  drainages. 
The  moraine  is  of  biological  significance  because  it  contains  large  tracts  of  forest  and  it 
contributes  baseflow  to  headwater  areas  of  the  cold  and  cool- water  streams. 

Metro  Toronto  is  within  the  Deciduous  Forest  Region.  Plant  communities  having  southern 
affinities  are  well  represented,  for  example,  in  the  valley  of  the  Rouge  River. 

The  biology  of  the  Metro  Toronto  area  has  been  relatively  well  studied.  Basin  and 
Regional  surveys  have  established  the  status  of  bird  and  plant  species. 


3.3       York 

3.3.1     Geologic/Ground  Water  Setting  and  Ground  Water  Use 

Geologic/Groundwater  Overview 

The  geologic  and  ground  water  conditions  within  York  Region  are  variable,  largely  owing 
to  the  fact  that  the  area  has  been  glaciated  several  times  in  recent  geologic  history.  There 
has  been  a  great  deal  of  study  in  the  area  allowing  the  geologic  and  ground  water 
conditions  to  be  reasonably  well  understood.  In  the  Region  there  are  five  very  broadly 
defined  geologic/ground  water  settings: 


South  Slope  Till  Plain 
Oak  Ridges  Moraine 
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North  Slope  TiU  Plain 

•  Schomberg  Plains 
Holland  Lowlands 

Major  Aquifers 

Major  aquifers  occur  throughout  the  York  Region.  These  include  both  overburden  and 
bedrock  aquifers.  Substantial  quantities  of  ground  water  are  available  from  the  major 
overburden  aquifers  in  the  area.  Municipal  and  domestic  water  supplies  are  provided  from 
overburden  aquifers.  Lesser  quantities  of  generally  poorer  quality  water  are  available 
from  bedrock  aquifers  throughout  most  of  the  Region. 

Aquifer  characteristics  of  the  overburden  fall  into  three  broad  areas  based  on 
physiographic  and  stratigraphic  relationships.  These  are: 

•  Oak  Ridges  Moraine; 

•  South  Slope;  and 
North  Slope. 


Ground  Water  Use 

Much  of  York  Region,  soutii  of  die  Oak  Ridges  Moraine,  is  urban  land  which  is  serviced 
by  water  from  Lake  Ontario.  Urban  growth  is  expanding  northward  from  the 
Metropolitan  Toronto  area.  As  this  occurs,  more  communities  are  switching  from 
traditional  ground  water  supplies  to  Lake  Ontario  water.  Major  overburden  aquifers  in  die 
South  Slope  aquifer  complex  are  therefore  gradually  being  replaced  as  a  source  of 
domestic  water  supply.  However,  the  demand  for  municipal  ground  water  supplies  from 
the  Oak  Ridges  Moraine  and  deep  overburden  aquifers  within  bedrock  valleys  are 
presentiy  increasing  for  communities  in  the  northern  part  of  the  Region  (Oak  Ridges, 
Aurora,  Newmarket)  as  residential  development  continues  to  increase  the  demand  for 
water. 

Bedrock  aquifers  are  not  heavily  utilized  as  a  source  of  municipal  or  domestic  water  in 
the  Region  due  to  the  abundance  of  overburden  aquifers  and  the  relatively  poor  aquifer 
characteristics  of  the  bedrock.  Exceptions  to  this  occur  where  there  is  a  shallow  depth  to 
bedrock  and  no  alternative  water  supplies  are  available. 
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3.3.2    Surface  Water  and  Surface  Water  Use 

Drainage 
The  Region  of  York  is  situated  in  two  major  watersheds,  namely: 

•  Lake  Simcoe/Georgian  Bay  and 

•  Lake  Ontario. 

The  drainage  divide  between  these  two  major  watersheds  runs  from  east  to  west  through 
the  middle  of  the  Region.  The  drainage  divide  parallels  the  Oak  Ridges  Moraine. 

The  northern  half  (approximately)  of  York  drains  northwest  to  the  Lake  Simcoe/Georgian 
Bay  flow  system.  The  major  streams  in  this  area  are: 

•  Holland  River 

•  Maskinoge  River 

•  Black  River  and 

•  Pefferlaw  Brook. 

The  southerly  half  (approximately)  of  York  drains  to  Lake  Ontario.   The  major  streams  in 
this  area  are: 

Humber  River 
Don  River 
Highland  Geek 
Rouge  River  and 
Duffm  Creek. 

The  major  surface  water  body  in  the  Region  is  Lake  Simcoe. 


Stream  Water  Quality 

Active  water  quality  stations  are  located  on  rivers  and  streams  in  the  York  Region.  These 
stations  are  part  of  the  Provincial  Water  Quality  Monitoring  Network  operated  by  the 
Ministry  of  Environment  and  Energy.  In  addition  to  routine  data  collection,  many  special 
studies  have  been  undertaken  on  some  watercourses  including  the  Humber  River,  Don 
River,  Holland  River  and  Black  River. 
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Water  quality  in  streams  in  the  area  is  generally  impacted  by  both  point  source  and 
diffuse  source  inputs  including: 

sewage  treatment  plant  effluent; 
industrial  discharges; 
urban  land  use; 
transportation  corridors;  and 
agricultural  land  use. 

Provincial  water  quality  objectives  are  exceeded  for  several  parameters  at  stations 
throughout  the  Region.  Better  water  quality  is  likely  to  be  found  in  the  headwater  areas 
of  watercourses  where  point  source  inputs  and  lu-ban  land  use  are  absent  and  agricultural 
intensity  is  low.   Important  fisheries  occur  in  several  streams  throughout  the  area. 

Lakes 

Lake  Simcoe  has  received  attention  in  recent  years,  primarily  as  a  result  of  impairment  of 
water  quality  from  agricultural  activities.  The  Lake  Simcoe  Environmental  Management 
Studies  (Lake  Simcoe  Environmental  Management  Committee,  1985)  found  that  the  Lake 
is  receiving  an  excessive  supply  of  phosphorus  which  is  contributing  to  eutrophication 
problems  and  identified  various  remedial  measures  that  should  be  undertaken.  The 
general  water  quality  in  the  Lake  is  adequate  for  most  recreational  activities  but  localized 
problems  occur. 


Surface  Water  Use 

Surface  water  in  York  Region  is  used  for  a  wide  variety  of  purposes  including: 

aquatic  life; 
recreation; 

drinking  water  supply; 
industrial  water; 
agriculture;  and 
waste  assimilation. 
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3.3.3    Biological  Characterizarion 

Major  rivers  in  the  Region  within  the  Lake  Ontario  drainage  basin  include:  the  Humber, 
Don  and  Rouge.  Considerable  effort  has  been  expended  in  developing  an  anadromous 
salmonoid  fishery  in  this  area.  Major  watercourses  in  the  Region  within  the  Lake  Simcoe 
drainage  basin  include:  the  Holland  River,  Black  River  and  Pefferlaw  Brook.  These 
watercourses  generally  support  warm-water  fish  populations.  Agricultural  land  uses  are 
prominent  in  the  basins  of  the  watercourses  draining  to  Lake  Simcoe. 

The  Oak  Ridges  Moraine  is  a  prominent  topographic  feature  in  York  Region  which  acts  as 
a  watershed  divide  between  the  Lake  Ontario  and  Lake  Simcoe  drainages.  The  moraine  is 
of  biological  significance  because  it  contains  large  tracts  of  forest  and  it  contributes 
baseflow  to  headwater  areas  of  the  cold  and  cool-water  streams. 

The  southern  part  of  the  Region  is  within  the  Deciduous  Forest  Region.  Plant 
communities  having  southern  affinities  are  well  represented,  for  example,  in  the  valley  of 
the  Rouge  River.  The  northern  part  of  the  study  area  is  situated  within  the  Great  Lakes- 
St.  Lawrence  Forest  Region. 

The  biology  of  most  of  the  Region  has  been  relatively  well  studied.  Basin  and  Regional 
surveys  have  established  the  status  of  bird  and  plant  species. 


3.4       Peel 

3.4.1     Geologic/Ground  Water  Setting  and  Ground  Water  Use 

Geologic/Groundwater  Overview 

The  geologic  and  ground  water  conditions  in  the  Region  of  Peel  are  quite  variable. 
Within  the  Region  there  are  seven  very  broadly  defined  geologic/ground  water  settings. 
These  settings  are: 

Niagara  Escarpment; 
Hillsburgh  Sandhills; 
Guelph  Drumlin  Field; 
Oak  Ridges  Moraine; 
South  Slope  Till  Plan; 
Peel  Plain;  and 
Lake  Iroquois  Plain. 
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Major  Aquifers 

Major  aquifers  occur  throughout  the  Region  of  Peel.  These  include  both  overburden  and 
bedrock  aquifers.  Substantial  quantities  of  ground  water  are  available  from  the  major 
bedrock  and  overburden  aquifers  in  the  area.  Municipal  and  domestic  water  supplies  are 
provided  from  bedrock  and  overburden  aquifers.  Peel  Region  has  a  complete 
hydrogeologic  setting  as  a  result  of  its  diverse  geological  history.  Generally,  relatively 
permeable  glacial  deposits  in  the  northern  portion  of  the  Region  act  as  ground  water 
recharge  areas  to  overburden  aquifers  and  the  bedrock. 

Peel  Region  has  a  complex  hydrogeologic  setting  as  a  result  of  its  diverse  geological 
history.  In  general,  relatively  permeable  glacial  deposits  (ice  contact  stratified  drift)  in  the 
northern  portion  act  as  ground  water  recharge  areas  to  overburden  aquifers  and  the 
bedrock. 

The  Amabel  bedrock  formation  in  tiie  nortiiwestem  comer  of  the  Region  is  recharged 
where  it  is  exposed  on  the  surface  or  is  overlain  by  a  thin  covering  of  glacial  drift.  It 
forms  part  of  the  Guelph  -  Amabel  aquifer  which  is  a  major  Regional  high  capacity 
aquifer,  with  yields  of  0.76  to  greater  Uian  3.8  litres  per  second  (10-50  gpm).  The 
permeability  of  the  aquifer  is  primarily  due  to  chemical  dissolution  of  dolomite  along 
fractures  and  bedding  planes.  Shale  bedrock  to  die  east  of  die  escarpment  has  poor 
ground  water  yield  potential,  generally  less  tiian  0.15  litres  per  second  (2  gpm)  but  can 
reach  0.76  litres  per  second  (10  gpm)  if  die  shale  is  jointed  and  has  calcareous  lenses. 

Overburden  ground  water  yields  of  greater  tiian  0.76  L/s  (10  gpm)  have  been  identified  in 
sand  and  gi'avel  deposits  in  glacial  meltwater  channels  extending  south  from  Orangeville, 
in  and  underlying  die  Brampton  Esker,  soutiiwest  and  northeast  of  Brampton  and  in 
isolated  areas  tiiroughout  die  Region.  East  of  the  escarpment  in  die  northern  half  of  die 
Region,  ground  water  yields  of  0.15  to  0.76  litres  per  second  (2  to  10  gpm)  are  obtained 
from  shallow  deposits  of  sands  and  gravels  interbedded  widi  minor  clay  lenses.  In  die 
area  north  of  the  escarpment  and  die  soudiem  half  of  die  Region,  less  permeable  clay  and 
till  deposits  provide  yields  of  less  dian  0.15  to  0.76  litres  per  second  (2  gpm). 


Ground  Water  Use 

Much  of  die  soudiem  portion  of  die  Region  of  Peel  is  urban  land  which  is  serviced  by 
water  from  Lake  Ontario.  Urban  growth  continues  to  expand  northward  from  die  built-up 
area  (Mississauga)  on  Lake  Ontario.  As  this  growth  occurs,  communities  will  continue  to 
switch  from  traditional  ground  water  supplies  to  Lake  Ontario  water.     Generally,  die 
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municipalities  in  Peel  Region  located  north  of  Brampton  rely  on  ground  water  as  the 
source  of  their  domestic  water  supply. 


3.4.2    Surface  Water  Characterization 

Drainage 
The  Region  of  Peel  is  situated  in  two  major  watersheds,  namely: 

Lake  Simcoe/Georgian  Bay;  and 

•  Lake  Ontario. 

The  majority  of  Peel  Region  drains  southeast  to  Lake  Ontario.  This  represents  the  area 
south  of  the  Oak  Ridges  Moraine  (approximately). 

The  major  streams  in  this  area  are: 

•  Humber  River; 

•  Credit  River; 

•  Etobicoke  Creek;  and 

•  Mimico  Creek. 

A  very  small  area  in  the  northern  part  of  Peel  Region  (north  of  the  Oak  Ridges  Moraine) 
drains  to  Georgian  Bay  and  Lake  Simcoe.  There  are  no  major  streams  for  this  drainage 
system  in  Peel  Region.  Surface  water  drains  to  the  Nottawasaga  River,  Bailey  Creek  and 
Holland  River,  which  are  situated  outside  of  the  Region. 

The  major  surface  water  body  in  the  area  is  Lake  Ontario. 


Stream  Water  Quality 

Water  quality  in  streams  in  the  Region  is  generally  impacted  by  point  source  and  diffuse 
source  inputs  including: 

•  industrial  discharges; 

•  urban  land  use; 
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transportation  corridors;  and 
•  agricultural  land  use. 

Provincial  Water  Quality  Objectives  are  exceeded  for  several  parameters  at  monitoring 
stations  in  the  Region.  Improved  water  quality  is  likely  to  be  found  in  the  head  water 
areas  of  watercourses  where  point  source  inputs  and  urban  land  use  are  absent  and 
agricultural  intensity  is  low. 


Lakes 

Lake  Ontario  is  the  only  major  lake  in  tiie  area.  A  great  deal  of  study  has  been  conducted 
on  Lake  Ontario  due  to  its  important  role  as  a  source  of  drinking  water  to  communities 
along  its  shore  and  its  high  recreational  value. 


Surface  Water  Use 

Surface  water  in  the  Region  of  Peel  is  used  for  a  wide  variety  of  purposes  including: 

aquatic  life; 
recreation; 

drinking  water  supply; 
industrial  water; 
agriculture;  and 
waste  assimilation 

Several  major  water  uses  occur  along  tiie  Lake  Ontario  shoreline.    These  include  intakes 
for  municipalities  and  industries,  and  sewage  plant  outfalls. 

3.4.3    Biological  Characterization 

Significant  natural  environment  features  exist  in  the  Region  of  Peel.     These  natural 
environment  features  include: 

•  provincial  parks  and  Conservation  Autiiority  lands; 

•  hazard  lands  (as  identified  in  official  plans); 

•  environmentally  significant  areas; 

•  areas  of  natural  and  scientific  interest  (ANSI's-life  and  earth  sciences); 
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•  provincially  and  Regionally  significant  wetlands  (Class  1-7); 

•  OMNR  Agreement  and  Woodlot  Improvement  Act  (WIA)  forests; 

•  licensed  pits  and  quarries; 

•  significant  warm- water  and  cold-water  watercourses. 

The  Region  of  Peel  is  located  in  the  Great  Lakes  St.  Lawrence  Forest  Region.  Natural 
woody  vegetation  in  this  regime  is  characterized  by  eastern  white  and  red  pines,  eastern 
hemlock  and  yellowbirch.  The  majority  of  the  forested  areas  of  the  Region  lie  within 
Caledon  reflecting  the  rural  character  of  the  Town.  Extensive  urban  development  has 
removed  much  of  the  large  wooded  areas  in  the  City  of  Mississauga  and  to  a  lesser  degree 
in  the  City  of  Brampton.  In  these  areas,  forest  resources  are  generally  restricted  to 
scattered  woodlots,  ravines  and  environmentally  protected  areas.  The  forest  management 
potential  generally  is  low  in  Mississauga,  low  to  moderate  in  the  City  of  Brampton  and 
moderate  to  high  in  the  Town  of  Caledon.  Similarly,  important  wildlife  resource  areas 
associated  with  valley  lands,  upland  habitat  (e.g.  Niagara  Escarpment)  and  ravines  are 
more  concentrated  in  the  Town  of  Caledon.  Important  ravines  are  also  associated  with  the 
Lake  Ontario  shoreline. 

The  cold-water  headwaters  of  the  Credit  and  Humber  Rivers  lie  within  the  northern  half 
of  Caledon  which  has  been  identified  by  MNR  as  a  cold-water  stream  zone.  The  Credit 
River  from  approximately  Highway  403  to  Lake  Ontario,  which  has  migratory  salmonid 
runs,  is  a  fish  sanctuary. 
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4.         ASSESSMENT  AND  EVALUATION  OF  THE  3RS  SYSTEMS 

4.1       Introduction 

This  chapter  outlines  the  assessment  and  evaluation  of  the  alternative  3Rs  systems, 
undenaken  for  each  Region,  with  respect  to  the  natural  environment.  The  assessment  and 
evaluation  of  the  systems  includes  a  net  effects  assessment  erf  the  alternative  systems  and 
evaluating  the  systems  for  each  Region  to  identify  a  ranking  of  systems  with  respect  to 
the  natural  environment 


4.2       Approach 

A  total  of  six  Regionally  based  residential  waste  3Rs  systems  were  developed  by  the 
study  team  for  the  Regions  of  Durham,  Metro  Toronto,  York  and  Peel.  Six  alternative 
3Rs  systems  were  also  developed  for  the  institutional,  commercial  and  industrial  (IC&I) 
sectors,  but  for  the  GTA  as  a  whole.  This  was  due  to  die  large  overlap  between  die 
Regions  for  waste  management  components  serving  the  IC&I  sector.  The  residential  and 
IC&I  systems  are  described  in  detail  in  the  EA  Input  Document. 

The  net  effects  analysis  of  Uie  residential  systems  was  not  specifically  undertaken  for  each 
Region.  Due  to  the  large  overlap  of  components  for  the  six  systems  between  the  four 
Regions,  the  analysis  was  completed  at  a  generic  level  of  detail.  These  generic  systems 
included  all  potential  3Rs  components  for  a  particular  Regional  system.  Potential  effects, 
mitigation  and  net  effects  were  developed  for  each  component  category  within  a  system. 
The  component  categories  included  a  group  of  components  witii  similar  characteristics. 
This  generic  analysis  was  completed  for  each  indicator  of  Uie  three  criteria  witiiin  die 
Natural  Environment  Criteria  Group. 

The  generic  system  net  effects  by  component  were  then  reviewed  with  respect  to  the 
specific  Regional  3Rs  system  description.  The  purpose  of  this  step  was  to  complete  a  net 
effects  analysis  for  each  individual  system  for  each  Region.  The  specific  Regional  system 
descriptions  including  die  identification  of  components,  allowed  die  corresponding  net 
effects  to  be  identified  from  die  generic  system  net  effects.  The  net  effects  for  each 
component  category  of  a  particular  system  were  then  combined  for  each  criteria  indicator, 
into  system  net  effects  by  indicator. 

The  system  net  effects  for  each  indicator  of  a  criterion  were  then  combined.  The  resultant 
system  net  effects  by  criterion  were  used  to  complete  the  evaluation  of  systems.    The 
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advantages/disadvantages  of  each  system,  relative  to  the  other  systems,  were  also 
developed  by  criterion. 

Once  the  net  effects  assessment  was  completed  for  each  3Rs  system  within  a  Region,  the 
six  systems  were  then  evaluated.  By  comparing  the  relative  advantages  and  disadvantages 
between  the  six  systems,  the  systems  were  ranked  for  each  of  the  three  natural 
environment  criteria.  The  systems  were  ranked  from  highest  to  lowest  for  each  criteria. 

The  system  rankings  for  each  criteria  were  then  considered  in  conjunction  with  a  ranking 
of  the  three  natural  environment  criteria.  The  relative  differences  and  trade-offs  among 
the  systems  were  examined  based  on  the  importance  of  the  criteria.  The  result  was  the 
development  of  the  overall  system  rankings  for  each  Region  within  the  Natural 
Environment  Criteria  Group. 

A  similar  net  effects  assessment  and  evaluation  of  alternative  3Rs  systems  was  completed 
for  the  IC&I  sector.  However,  generic  systems  and  net  effects  were  not  developed  on  a 
Regional  basis.  Rather,  the  IC&I  systems  were  developed  for  the  GTA  as  a  whole. 
Consequentiy,  the  system  net  effects  tables  by  component  completed  for  the  IC&I  sector 
are  for  the  entire  GTA  and  were  not  completed  in  a  generic  manner. 


4.3       Net  Effects  Analysis 

The  six  generic  residential  and  the  six  IC&I  3Rs  systems  are  described  in  the  EA  Input 
Document.  This  includes  a  description  of  the  components  and  component  categories  in 
each  system. 

The  residential  systems  are:  Existing,  Existing/Committed,  Direct  Cost,  Expanded  Blue 
Box,  Wet/Dry  and  Mixed  Waste  Processing.  The  IC&I  systems  are:  Existing, 
Existing/Committed,  Extended  3Rs  Regulations,  Expanded  3Rs  Regulations,  Expanded 
3Rs  Regulations  with  Organics  and  Processing  of  All  IC&I  Waste. 

The  generic  system  net  effects  tables  by  component  for  the  residential  sector  are  presented 
in  Schedule  B.  The  tables  contain  an  assessment  of  systems  for  each  indicator  of  the 
three  criteria.  The  system  net  effects  tables  for  each  Region  are  presented  in  Schedule  C. 

The  system  net  effects  tables  by  component  for  tiie  IC&I  sector  are  presented  in 
Schedule  D.  The  IC&I  system  net  effects  tables  are  contained  in  Schedule  E. 
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4.4       Evaluation 

4.4.1     Introduction 

The  evaluation  of  systems  was  completed  for  residential  3Rs  systems  within  the  four 
Regions  and  for  the  IC&I  systems  in  the  GTA.  These  evaluations  were  completed  based 
on  the  system  net  effects  tables  discussed  in  the  previous  section  and  presented  in 
Schedules  C  and  E,  and  also  on  the  ranking  of  the  natural  environment  criteria.  The 
ranking  of  the  criteria  and  the  evaluations  follows. 


4.4.2    Criteria  Ranking 

The  Natural  Environment  Criteria  Group  contains  three  criteria.  To  assist  in  identifying  a 
ranking  of  the  3Rs  systems  for  this  criteria  group,  the  individual  criteria  were  ranked. 
This  criteria  ranking  was  completed  on  the  basis  of  the  level  of  importance  of  the  criteria 
relative  to  the  other  criteria.  In  order  to  rank  the  criteria,  consideration  was  given  to  the 
magnitude  of  effects,  duration  of  effects,  significance  of  effects,  certainty  of  effects  and 
the  relative  difference  among  alternative  systems  being  examined  for  the  four  Regions  and 
for  the  GTA  overall. 

Two  categories  of  importance  were  identified  for  the  Natural  Environment  Criteria  Group. 
The  criteria  "potential  for  effects  to  aquatic  systems  including  surface  water  and  ground 
water  resources"  and  "potential  for  effects  to  atmospheric  environment"  were  considered 
to  be  equal  and  the  most  important.  These  two  criteria  were  given  die  highest  ranking 
since  potential  effects  from  the  3Rs  systems  may  be  significant  loss/removal  or  disruption 
of  aquatic  systems  and  resources,  and  exceed  established  regulatory  standards  witii  respect 
to  discharges  of  contaminants  to  the  atmosphere.  The  duration  of  these  potential  effects 
may  also  be  throughout  the  life  of  the  alternative.  However,  the  occurrence  of  the  effects 
is  expected  to  be  intermittent  and  any  effects  may  be  reduced  by  the  mitigative  measures. 

The  criterion  "potential  for  effects  to  terrestrial  systems  and  resources"  was  ranked  lowest 
since  die  magnitude  of  any  effects  possible  from  an  alternative  system  are  not  expected  to 
result  in  tiie  significant  loss/removal  or  disruption  of  terrestrial  systems  and  resources. 
The  potential  effects  which  may  occur  arc  expected  to  occur  during  the  short-term.  There 
is  also  a  high  potential  to  mitigate  any  effects  that  are  predicted  to  occur.  Mitigative 
measures  include  following  an  appropriate  site  selection  process  for  facilities,  the 
installation  of  design  features  to  prevent  or  restrict  discharges  to  the  environment,  and 
implementing  contingency  measures  in  the  event  of  an  accident. 
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The  criteria  ranking  for  the  Natural  Environment  Criteria  Group  and  the  rationale  for  the 
ranking  is  provided  in  Table  4.1. 


TABLE  4.1 

NATURAL  ENVIRONMENT  CRITERIA  GROUP 

CRITERIA  RANKING 


NATURAL  ENVIRONMENT 

Criterion 

Rank  Order' 

Rationale 

Criterion  1 

Potential  for  effects  to 

3 

This  criterion  is  ranked  the  lowest  since  the 

terrestrial  systems  and 

magnitude  of  effects  possible  for  the  range  of 

resources 

systems  are  expected  to  be  within  accepted 
standards.  Most  effects  are  unlikely  to  occur  or  are 
expected  to  occur  during  the  short-term.  There  is  a 
high  potential  to  mitigate  any  potential  effects  by 
proper  siting  of  new  facilities. 

Criterion  2                                                                                                                                          | 

Potential  for  effects  to  aquatic 

1 

This  criterion  is  ranked  the  highest  since  potential 

systems  including  surface 

effects  may  be  significant  exceeding  accepted 

water  and  ground  water 

standards.  Potential  effects  may  occur  throughout 

resources 

the  life  of  the  option.  The  occurrence  of  the  effects 
is  expected  to  be  intermittent.   Mitigative  measures 
may  reduce  effects  but  will  not  eliminate  them. 

Criterion  3 

Potential  for  effects  to 

1 

This  criterion  is  ranked  the  highest  since  potential 

atmospheric  environment 

effects  may  be  significant  exceeding  accepted 
standards.  Potential  effects  may  occur  throughout 
the  life  of  the  option.  The  occurrence  of  the  effects 
is  expected  to  be  intermittent.  Mitigative  measures 
may  reduce  effects  but  will  not  eliminate  them. 

1.     A  ranking  of  "I "  is  to  represent  the  criterion  considered  to  be  the  most  important. 
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4.4.3    Region  of  Durham  Systems  Ranking 

4.4.3.1  Ranking  of  Systems  by  Criterion 

In  order  to  identify  a  ranking  of  the  3Rs  systems  for  Durham  Region,  the  system 
alternatives  were  first  ranked  by  criterion  within  the  Natural  Environment  Criteria  Group. 
The  system  rankings  by  criterion  were  based  on  the  "system  net  effects  by  criterion"  and 
"advantages/disadvantages  by  criterion"  documented  in  the  individual  system  summary  net 
effects  tables  contained  in  Schedule  C.  The  system  rankings  for  the  three  natural 
environment  criteria  are  discussed  below.  The  systems  rankings,  by  criterion,  are 
summarized  in  Table  4.2. 

For  the  purpose  of  the  systems  evaluation  with  respect  to  the  natural  environment, 
Systeins  6A  and  6B  were  considered  to  be  the  same.  These  system  evaluations  are 
combined  and  referred  to  as  System  6. 


Potential  for  Effects  to  Terrestrial  Systeins  and  Resources 

Effects  to  terrestrial  systems  and  resources  were  predicted  to  occur  as  a  result  of  siting 
new  3Rs  facilities  and  due  to  discharges  of  wastes  or  potentially  harmful  materials  as  a 
result  of  some  accident  or  upset  condition.  The  potential  effects  due  to  accidents  was 
expected  to  be  the  same  for  all  systems.  The  existing  (System  1)  and  Existing/Committed 
(System  2)  systems  have  all  the  necessary  facilities  in  place.  The  required  expansion  or 
improvements  to  existing  facilities  for  System  2  is  not  expected  to  result  in  the 
loss/removal  or  disruption  of  terrestrial  systems  and  resources.  These  two  systems  were 
considered  equal  and  ranked  highest.  System  3  (Direct  Cost)  does  not  require  any  new 
facilities.  However,  under  this  system  there  is  a  higher  likelihood  of  illegal  dumping  of 
wastes  occurring,  making  it  ranked  lower  than  Systems  1  and  2.  Systems  4,  5,  and  6 
(Expanded  Blue  Box,  Wet/E>ry  and  Mixed  Waste  Processing,  respectively)  all  require 
expanded  or  additional  facilities  to  those  which  already  exist.  It  is  expected  tiiat  potential 
effects  to  terrestrial  systems  and  resources  can  be  effectively  mitigated.  This  includes  tiie 
siting  of  new  facilities  in  areas  witii  compatible  land  uses  (i.e.  industrial  zoned  areas). 
System  4  requires  a  single  new  MRF  and  was  ranked  second  lowest.  Similarly,  System  6 
requires  a  new  Mixed  Waste  Processing  and  compost  facility  at  one  location.  This  system 
was  also  ranked  second  lowest  since  only  one  new  facility  was  required.  The  Wet/Dry 
system  (System  5)  was  ranked  lowest  since  a  new  MRF  and  new  compost  facilities  would 
be  required.  This  system  has  tiie  highest  potential  for  tiie  loss/removal  or  disruption  of 
terrestrial  systems  and  resources. 
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Potential  for  Effects  to  Aquatic  Systems  Including  Surface 
and  Ground  Water  Resources 

Potential  effects  to  aquatic  systems  were  expected  to  occur  for  reasons  similar  to  effects 
on  terrestrial  systems  and  resources  (i.e.  location  of  facility,  discharges  Trom  the  facility, 
accidents).  However,  additional  effects,  to  aquatic  systems  may  occur  due  to  discharges 
from  3Rs  facilities.  These  discharges  are  expected  to  be  in  the  form  of  leachate  or 
contaminated  surface  water  runoff  from  central  compost  facilities.  The  potential  for 
effects  due  to  discharges  from  existing  3Rs  facilities  was  considered  to  be  equal  for  all 
systems.  Since  the  necessary  facilities  already  exist  for  Systems  1  and  2,  tiiese  systems 
were  ranked  equal  and  highest.  No  additional  effects  were  expected  due  to  the  expansion 
of  the  existing  MRF  in  System  2.  System  4  was  ranked  third  highest,  ahead  of  System  3. 
The  Expanded  Blue  Box  system  (System  4)  requires  a  new  MRF  but  no  new  discharges 
are  expected  since  only  dry  recyclable  materials  are  processed.  System  3  (Direct  Cost) 
does  not  require  a  new  facility  but  it  is  anticipated  that  illegal  dumping  of  wastes  will 
occur  as  a  result  of  this  system.  This  dumping  of  wastes  and  its  potential  effects  on 
aquatic  systems  make  it  ranked  lower.  Systems  5  and  6  were  considered  equal  and  ranked 
lowest.  Both  systems  require  new  3Rs  facilities,  including  central  compost  facilities.  The 
potential  effects  on  aquatic  systems  from  these  new  facilities  were  expected  to  be  greater 
than  any  other  system. 


Potential  for  Effects  to  the  Atmospheric  Environment 

All  six  system  alternatives  were  expected  to  have  emissions  to  the  atmosphere.  These 
emissions  include  dust,  odours,  and  gases  generated  at  MRFs  and  compost  facilities,  with 
dust  and  exhaust  emissions  generated  by  waste  collection  vehicles.  There  was  no 
differentiation  between  systems  based  on  these  emissions.  Emissions  to  the  atmosphere 
are  reduced  by  such  measures  as  following  proper  operating  procedures  at  the  facility, 
installation  of  emission  controls,  regular  facility  cleaning  and  vehicle  maintenance.  The 
potential  for  effects  to  the  atmospheric  environment  from  emissions  was  expected  to  be 
greater  if  wet  waste  (household  organic)  or  mixed  waste  was  being  processed  and/or 
composted  at  centralized  facilities  in  large  volumes.  System  1  to  4  do  not  include  the 
management  of  wet  waste  or  mixed  waste.  These  four  systems  were  considered  equal  and 
ranked  highest.  System  5  includes  the  composting  of  wet  waste  while  System  6  includes 
Mixed  Waste  Processing  and  composting.  Due  to  tiie  different  nature  of  die  two 
processes,  with  wet  waste  composting  likely  to  be  done  using  in-vessel  technology  and 
Mixed  Waste  Processing  being  open  to  die  atmosphere  (i.e.  windrow  technology),  die 
potential  effects  of  System  6  were  considered  to  be  the  greatest  and  ti;e  system  was 
ranked  lowest. 
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4.4.3.2  Overall  System  Ranking 

By  considering  the  ranking  of  systems  by  criterion  and  the  criteria  rankings  together,  an 
overall  system  ranking  can  be  completed  for  the  Natural  Environment  Criteria  Group. 
The  Existing  and  Existing/Committed  systems  were  ranked  highest  for  each  of  the  three 
criteria.  As  a  result,  these  systems  were  ranked  highest  overall  for  the  Natural 
Environment  Criteria  Group.  System  4  was  ranked  second  highest.  This  system  was 
ranked  lower  than  Systems  1  and  2  due  to  potential  effects  to  terrestrial  systems  and 
resources,  and  aquatic  systems  and  water  resources  from  siting  a  new  MRF  and  central 
compost  facility.  System  3,  although  requiring  the  same  new  facilities,  was  ranked  lower 
than  Systems  1,  2  and  4,  and  was  ranked  third  lowest  overall.  The  potential  effects  on 
terrestrial  systems  and  aquatic  systems  from  illegal  dumping  of  wastes  result  in  the  lower 
ranking. 

The  Wet/Dry  (System  5)  and  Mixed  Waste  Processing  (System  6)  systems  were  the 
second  lowest  and  lowest  ranked  systems  for  all  three  criteria.  System  6,  Mixed  Waste 
Processing,  was  the  lowest  ranked  system  overall.  Potential  effects  to  the  atmospheric 
environment  from  Mixed  Waste  Processing  (System  6)  were  considered  to  be  greater  than 
for  System  5.  The  potential  effects  for  the  other  criteria  were  considered  equal  for  these 
two  systems. 


4.4.4    Metro  Toronto  Systems  Ranking 

4.4.4.1  Ranking  of  Systems  by  Criterion 

The  3Rs  systems  for  Metro  Toronto  were  ranked  by  initially  ranking  the  six  system 
alternatives  by  criterion  within  the  Natural  Environment  Criteria  Group.  The  system 
rankings  by  criterion  were  based  on  the  "system  net  effects  by  criterion"  and 
"advantages/disadvantages  by  criterion"  documented  in  the  individual  system  summary  net 
effects  tables  for  the  Region  of  Metro  Toronto.  These  tables  are  contained  in  Schedule  C. 
The  system  rankings  for  each  of  the  three  natural  environment  criteria  are  discussed 
below.  The  system  rankings,  by  criterion,  are  summarized  in  Table  4.3. 

When  evaluating  Systems  6A  and  6B,  these  systems  were  considered  to  be  the  same  with 
respect  to  the  natural  environment.  These  systems  were  combined  and  referred  to  as 
System  6  for  the  evaluation. 
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Potential  for  Effects  to  Terrestrial  Systems  and  Resources 

Effects  to  terrestrial  systems  and  resources  are  predicted  to  occur  as  a  result  of  siting  new 
3Rs  facilities  and  due  to  discharges  of  wastes  or  potentially  harmful  materials  as  a  result 
of  some  accident  or  upset  conditions.  The  potential  for  effects  due  to  accidents  was 
expected  to  be  the  same  for  all  six  systems.  System  1,  the  Existing  system,  has  all  of  the 
required  facilities  in  place.  Potential  effects  are  expected  only  as  a  result  of  accidents. 
The  Existing  system  was  ranked  highest  for  this  criterion.  The  Existing/Committed, 
Expanded  Blue  Box,  Wet/Dry  and  Mixed  Waste  Processing  systems  (Systems  2,  4,  5  and 
6,  respectively)  were  considered  equal  and  each  ranked  second  highest.  Systems  2,  4  and 
5  all  include  the  same  new  3Rs  facilities,  resulting  in  similar  effects  to  terrestrial  systems 
and  resources  for  the  systems.  The  new  facilities  include  a  central  compost  facility  and 
one  to  two  new  MRFs.  System  6  does  not  include  the  compost  facility  and  MRFs,  but 
includes  a  new  Mixed  Waste  Processing  and  composting  facility.  Potential  effects  are  due 
to  siting  this  facility  and  are  expected  to  be  similar  to  the  effects  of  Systems  2,  4  and  5. 

System  3,  the  Direct  Cost  system,  also  includes  the  same  new  3Rs  facilities  as  are 
required  for  Systems  2,  4  and  5.  However,  this  system  is  ranked  lower  due  to  the  higher 
likelihood  of  illegal  dumping  of  wastes  and  its  resulting  effects.  The  Direct  Cost  system 
was  the  lowest  ranked  system  in  terms  of  potential  for  effects  to  terrestrial  systems  and 
resources. 


Potential  for  Effects  to  Aquatic  Systems  Including 
Surface  and  Ground  Water  Resources 

Potential  effects  to  aquatic  systems  and  water  resources  were  expected  due  to  facility 
location,  discharges  from  a  facility  and  accidents.  Leachate  or  contaminated  surface  water 
runoff  from  central  compost  facilities  was  expected  to  result  in  the  most  significant 
effects.  All  systems  were  considered  equal  with  respect  to  effects  as  a  result  of 
discharges  from  existing  facilities.  System  1  was  ranked  highest  since  it  has  all  facilities 
in  place.  Systems  2,  4  and  5  were  ranked  equally  and  second  highest.  These  three 
systems  require  the  same  new  3Rs  facilities.  This  includes  a  new  central  compost  facility 
and  one  to  two  new  MRFs.  Since  the  compost  facility  is  an  in-vessel  facility  potential 
effects  due  to  discharges  are  expected  to  be  minimal. 

System  3  and  System  6  were  botii  ranked  lowest.  Direct  Cost  system  has  the  same  new 
facility  requirements  as  Systems  2,  4  and  5.  However,  due  to  the  higher  likelihood  of 
illegal  dumping  of  wastes  in  Uie  Direct  Cost  system,  the  system  was  ranked  lower. 
System  6  requires  only  a  new  Mixed  Waste  Processing  facility.    The  potential  for  effects 
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due  to  discharges  from  this  facility  was  considered  to  be  greater  than  those  facilities 
required  by  the  other  system.  This  is  since  the  central  compost  facility  requu-ed  by  the 
other  systems  is  an  in-vessel  facility. 


Potential  Effects  to  the  Atmospheric  Environment 

The  six  system  alternatives  were  expected  to  have  emissions  to  the  atmosphere.  These 
emissions  include  dust,  odours,  bioaerosols  and  gases  generated  at  MRFs  and  compost 
facilities,  with  dust  and  exhaust  emissions  generated  by  waste  collection  vehicles. 
Emissions  to  the  atmosphere  are  reduced  by  such  measures  as  following  proper  operating 
procedures  at  the  facility,  installation  of  emission  controls,  regular  facility  cleaning  and 
vehicle  maintenance.  The  potential  for  effects  to  the  atmosphere  from  emissions  was 
expected  to  be  greater  if  wet  waste  (household  organic)  or  mixed  waste  was  being 
processed  and/or  composted  at  centralized  facilities  in  large  volumes.  System  1  does  not 
include  the  management  of  wet  or  mixed  wastes.  Systems  2,  3  and  4  include  the 
composting  of  a  small  amount  of  wet  wastes  annually  at  an  in-vessel  compost  facility. 
Due  to  the  small  quantities  and  type  of  facility,  no  quantifiable  difference  in  emissions 
was  expected  for  these  systems,  relative  to  System  1.  These  four  systems  were  equally 
ranked  as  highest. 

The  Wet/Dry  system  (System  5)  was  ranked  second  lowest  of  the  systems.  This  system 
relies  on  an  increased  level  of  wet  waste  composting.  As  a  result  additional  emissions  are 
expected.  System  6  was  ranked  lowest.  This  system  includes  the  processing  and 
composting  of  mixed  wastes.  This  system  is  lowest  ranked  due  to  the  nature  of  the 
wastes  being  managed  and  since  the  processing  and  composting  of  wastes  is  less 
controlled  than  at  an  in-vessel  compost  facility. 


4.4.4.2  Overall  System  Ranking 

Combining  the  ranking  of  systems  by  criterion  and  the  criteria  rankings  allows  an  overall 
system  ranking  to  be  completed  for  the  Natural  Environment  Criteria  Group.  For  each  of 
the  three  criteria,  tiie  Existing  system  was  ranked  highest.  System  1  was  the  highest 
ranked  system  overall.  Systems  2  and  4  had  the  same  ranking  for  each  of  die  three 
criteria.  These  two  systems  were  both  ranked  second  highest.  Systems  2  and  4  were 
ranked  lower  than  System  1  due  to  potential  effects  to  terrestiial  systems  and  aquatic 
systems  as  a  result  of  siting  new  3Rs  facilities  and  discharges  from  the  new  compost 
facility.    System  5  (Wet/Dry)  was  ranked  only  slightly  lower  than  Systems  2  and  4,  and 
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third  lowest  overall.  This  lower  ranking  was  due  to  the  potential  for  effects  to  the 
atmospheric  environment  from  an  increase  in  the  amount  of  wet  waste  composted. 

System  3  (Direct  Cost)  was  ranked  second  lowest  of  the  systems  overall.  The  Direct  Cost 
system  requires  the  same  new  3Rs  facilities  as  the  Existing/Committed  and  Expanded 
Blue  Box  systems.  The  higher  likelihood  of  illegal  dumping  of  wastes  occurring  in  the 
Direct  Cost  system,  and  its  effects  to  terrestrial  and  aquatic  systems,  is  the  reason  for  the 
lower  ranking.  When  compared  to  the  Wet/Dry  system.  Direct  Cost  is  also  ranked  lower. 
Both  System  3  and  5  require  the  same  new  facilities.  However,  the  potential  effects  to 
terrestrial  and  aquatic  systems  as  a  result  of  illegal  dumping  of  wastes  within  System  3 
are  expected  to  be  more  significant  than  the  increase  in  emissions  to  the  atmosphere  from 
increased  wet  waste  composting  in  System  5.  Wet  wastes  are  composted  in  an  in-vessel 
facility. 

System  6  was  ranked  lowest  overall  for  the  six  systems.  This  system  was  expected  to 
have  the  greatest  potential  for  effects  to  the  atmosphere  from  Mixed  Waste  Processing  and 
composting.  Similarly,  potential  effects  to  aquatic  systems  were  expected  to  be  the 
greatest  of  all  systems  due  to  siting  of  the  mixed  waste  facility  and  discharges  from  the 
facility. 


4.4.5    Region  of  York  Systems  Ranking 

4.4.5.1  Ranking  of  Systems  by  Criterion 

A  ranking  of  tiie  3Rs  systems  for  York  Region  was  identified  by  initially  ranking  tiie 
system  alternatives  by  criterion  within  the  Natural  Environment  Criteria  Group.  The 
system  rankings  by  criterion  were  based  on  the  "system  net  effects  by  criterion"  and 
"advantages/disadvantages  by  criterion"  documented  in  the  Region  of  York's  individual 
system  summary  net  effects  tables  contained  Schedule  C.  The  system  rankings  for  the 
three  natural  environment  criteria  are  discussed  below.  The  system  rankings,  by  criterion, 
are  summarized  in  Table  4.4. 

For  die  purpose  of  tiie  systems  evaluation  witii  respect  to  die  natural  environment. 
Systems  6A  and  6B  were  considered  to  be  the  same.  These  system  evaluations  are 
combined  and  referred  to  as  System  6. 
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Potential  for  Effects  to  Terrestrial  Systems  and  Resources 

Effects  to  terrestrial  systems  and  resources  were  predicted  to  occur  as  a  result  of  siting 
new  3Rs  facilities  and  due  to  discharges  of  wastes  or  potentially  harmful  materials  as  a 
result  of  some  accident  or  upset  condition.  The  potential  effects  due  to  accidents  was 
expected  to  be  the  same  for  all  systems.  The  Existing  system  (System  1)  has  all  of  the 
required  facilities  in  place.  Potential  effects  are  expected  only  as  a  result  of  accidents. 
The  Existing  system  was  highest  ranked.  The  Existing/Committed  and  Expanded  Blue 
Box  systems  (Systems  2  and  4,  respectively)  require  3Rs  facilities  in  addition  to  those 
which  already  exist.  These  facilities  include  a  new  MRF  and  in-vessel  compost  facility 
which  are  already  being  developed  as  part  of  System  2.  Two  additional  central  compost 
facilities  are  also  part  of  these  two  systems.  By  siting  these  facilities  in  areas  with 
compatible  land  uses  (i.e.  landfill  sites,  industrial  areas)  it  is  anticipated  that  potential 
effects  to  terrestrial  systems  and  resources  can  be  effectively  mitigated.  Systems  2  and  4 
were  considered  to  be  both  ranked  second  highest. 

The  Direct  Cost  (System  3)  and  Wet/Dry  (System  5)  systems  both  require  the  same  new 
facilities  as  Systems  2  and  4.  However,  additional  effects  are  anticipated  for  System  3 
due  to  a  higher  likelihood  of  illegal  dumping  of  wastes  occurring.  System  5  may  require 
a  new  MRF  to  process  a  larger  quantity  of  dry  recyclables  if  the  MRF  now  being 
developed  cannot  be  expanded.  The  potential  effects  for  System  5  are  expected  to  be  less 
than  for  System  3.  If  a  new  MRF  is  required,  the  potential  effects  can  largely  be 
mitigated  through  an  appropriate  site  selection  process.  The  illegal  dumping  of  wastes  is 
expected  to  occur  during  the  operating  life  of  the  Direct  Cost  system,  making  this  system 
ranked  lower  than  System  5. 

System  6  (Mixed  Waste  Processing)  requires  a  new  Mixed  Waste  Processing  and 
composting  facility  in  addition  to  the  same  new  facilities  identified  for  the 
Existing/Committed  system.  Due  to  the  area  typically  required  for  a  mixed  waste  facility, 
System  6  is  predicted  to  have  the  highest  potential  for  effects  to  terrestrial  systems  and 
resources. 


Potential  for  Effects  to  Aquatic  Systems  Including  Surface  and  Ground  Water 
Resources 

Similar  to  effects  on  terrestrial  systems  and  resources,  potential  effects  to  aquatic  systems 
were  expected  due  to  facility  location,  discharges  from  a  facility  and  accidents.  The 
largest  potential  for  effects  was  expected  to  be  as  result  of  leachate  or  contaminated 
surface  water  runoff  from  central  compost  facilities.    All  systems  were  considered  equal 
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with  respect  to  effects  as  a  result  of  discharges  from  existing  facilities.  System  1,  for 
which  all  the  facilities  exist,  was  ranked  highest.  Systems  2  and  4  both  have  a  new  MRF 
and  in-vessel  compost  facihty.  These  facilities  are  presently  being  developed.  In 
addition,  these  systems  also  include  two  more  central  compost  facilities.  Systems  2  and  4 
were  both  ranked  second  highest. 

The  Direct  Cost  (System  3)  and  Wet/Dry  (System  5)  systems  include  the  same  new 
facilities  as  Systems  2  and  4.  System  5  may  require  a  new  MRF  if  the  facility  presendy 
being  developed  cannot  be  expanded.  The  effects  of  a  new  or  expanded  MRF  on  aquatic 
systems  are  not  expected  to  be  significant  since  only  dry  recyclables  are  processed.  The 
likelihood  of  illegal  dumping  of  wastes  as  a  result  of  a  Direct  Cost  system  will  result  in 
increased  effects  to  aquatic  systems  and  water  resources.  System  3  was  ranked  lower  than 
System  5  and  second  lowest  for  this  criterion. 

System  6  requires  a  new  Mixed  Waste  Processing  facility  in  addition  to  the  new  facilities 
common  to  Systems  2  to  5.  The  potential  effects  on  aquatic  systems  from  this  system 
were  anticipated  to  be  greater  tiian  any  otiier  system. 


Potential  Effects  to  the  Atmospheric  Environment 

All  six  system  alternatives  were  expected  to  have  emissions  to  the  atmosphere.  These 
emissions  include  dust,  bioaerosols,  odours  and  gases  generated  at  MRFs  and  compost 
facilities,  with  dust  and  exhaust  emissions  generated  by  waste  collection  vehicles.  There 
was  no  differentiation  between  systems  based  on  these  emissions.  Emissions  to  the 
atmosphere  are  reduced  by  such  measures  as  following  proper  operating  procedures  of  the 
facility,  installation  of  emission  controls,  regular  facility  cleaning  and  vehicle 
maintenance.  The  potential  for  effects  to  the  atmospheric  environment  from  emissions 
was  expected  to  be  greater  if  wet  waste  (household  organic)  or  mixed  waste  was  being 
processed  and/or  composted  at  centralized  facilities  in  large  volumes.  System  1  does  not 
include  the  management  of  wet  wastes  or  mixed  wastes.  Systems  2,  3  and  4  include  the 
composting  of  a  small  annual  quantity  of  wet  wastes  at  an  in-vessel  compost  facihty.  Due 
to  the  type  of  facility  and  small  quantities,  no  appreciable  difference  in  emissions  to  the 
atinosphere  is  expected  between  Systems  1  to  4.  These  systems  were  all  ranked  highest. 
The  Wet/Dry  system  (System  5)  was  ranked  lower  than  these  systems  due  to  the 
substantive  increase  in  the  quantities  of  wet  waste  composted.  The  Mixed  Waste 
Processing  system  (System  6)  was  ranked  lowest  due  to  the  nature  of  the  wastes  and  the 
processing  method  being  typically  open  to  the  surroundmg  atmosphere. 
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4.4.5.2  Overall  System  Ranking 

When  considering  the  ranking  of  systems  by  criterion  and  the  criteria  rankings  together, 
an  overall  system  ranking  can  be  completed  for  the  Natural  Environment  Criteria  Gfroup. 
The  Existing  system  (System  1)  was  ranked  highest  for  each  of  the  three  criteria.  As  a 
result,  this  system  was  ranked  highest  ranked  overall.  Systems  2  and  4  were  ranked  equal 
and  second  highest.  These  systems  were  ranked  lower  than  System  1  due  to  potential 
effects  to  terrestrial  systems  and  resources,  and  aquatic  systems  and  water  resources,  from 
siting  new  3Rs  facilities  and  potential  discharges  for  existing  and  new  compost  facilities. 
System  5  was  ranked  slighdy  lower  than  Systems  2  and  4  and  tiiird  lowest  overall.  This 
system  may  require  a  MRF  in  addition  to  the  same  facilities  included  in  Systems  2  and  4. 
This  new  facility  may  result  in  additional  effects  to  both  terrestrial  and  aquatic  systems. 

The  Direct  Cost  system  (System  3)  was  ranked  second  lowest  of  the  systems.  This 
system  requires  the  same  new  3Rs  facilities  as  Systems  2  and  4.  However,  this  Direct 
Cost  system  has  a  higher  likelihood  of  illegal  dumping  of  wastes,  resulting  in  additional 
effects  to  terrestrial  systems  and  aquatic  systems.  The  Direct  Cost  system  was  also 
ranked  lower  than  Wet/Dry  since  the  effects  of  illegal  dumping  were  considered  to  be 
more  significant  than  the  potential  effects  of  another  new  MRF  (if  required)  and  the 
increased  emissions  to  the  atmosphere  from  increased  wet  waste  composting.  Wet  waste 
is  composted  in  an  in-vessel  facility  for  both  systems  but  at  increased  quantities  in 
System  5. 

System  6  was  ranked  lowest  for  all  three  criteria  and  consequently  was  ranked  lowest 
overall.  This  system  required  the  greatest  number  of  new  3Rs  facilities  resulting  in  a 
higher  potential  for  effects  to  terrestrial  systems  and  aquatic  systems.  Potential  effects  to 
the  atmospheric  environment  from  Mixed  Waste  Processing  were  also  considered  to  be 
greater  than  emissions  from  any  of  the  other  five  systems. 


4.4.6    Region  of  Peel  Systems  Ranking 

4.4.6.1  Ranking  of  Systems  by  Criterion 

In  order  to  identify  a  ranking  of  tiie  3Rs  systems  for  the  Region  of  Peel,  the  six  system 
alternatives  were  first  ranked  by  criterion  within  the  Natural  Environment  Criteria  Group. 
The  systems  rankings  by  criterion  were  based  on  the  "system  net  effects  by  criterion"  and 
"advantages/disadvantages  by  criterion"  documented  in  the  individual  system  summary  net 
effects  tables  for  Peel  Region  contained  in  Schedule  C.   The  system  rankings  for  the  three 
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natural  environment  criteria  are  discussed  below.  The  system  rankings,  by  criterion,  are 
summarized  in  Table  4.5. 

For  the  purpose  of  the  systems  evaluation  with  respect  to  the  natural  environment. 
Systems  6A  and  6B  were  considered  to  be  the  same.  These  system  evaluations  are 
combined  and  referred  to  as  System  6. 


Potential  for  Effects  to  Terrestrial  Systems  and  Resources 

Effects  to  terrestrial  systems  and  resources  were  predicted  to  occur  as  a  result  of  siting 
new  3Rs  facilities  and  due  to  discharges  of  wastes  or  potentially  harmful  materials  as  a 
result  of  some  accident  or  upset  condition.  The  potential  effects  due  to  accidents  was 
expected  to  be  the  same  for  all  systems.  The  Existing  system  (System  1)  has  all  of  the 
necessary  facilities  in  place.  Potential  effects  are  expected  only  as  a  result  of  accidents. 
This  system  was  ranked  highest.  Systems  2  and  4  (Existing/Committed  and  Expanded 
Blue  Box,  respectively)  require  additional  facilities  to  those  which  already  exist.  These 
facilities  are  a  new  MRF  and  an  in-vessel  compost  facility.  It  is  expected  tiiat  potential 
effects  to  terrestrial  systems  and  resources  can  be  effectively  mitigated.  This  includes  the 
siting  of  tiiese  new  facilities  in  areas  wiUi  compatible  land  uses  (i.e.  industrial  zoned 
areas).  These  two  systems  were  ranked  equal  and  second  highest.  System  3  (Direct  Cost) 
requires  the  same  new  facilities  as  Systems  2  and  4.  However,  under  the  Direct  Cost 
system  there  is  a  higher  likelihood  of  illegal  dumping  of  wastes  occurring,  making  it 
slightiy  lower  ranked.  The.  potential  effects  of  illegal  dumping  are  expected  to  be  less 
than  the  effects  associated  with  the  siting  of  an  additional  facility  in  Systems  5  and  6. 
Systems  5  and  6  were  ranked  equal  and  lowest.  The  Wet/Dry  system  (System  5)  requires 
a  new  central  compost  facility  in  addition  to  the  new  MRF  and  compost  facility  identified 
for  the  other  systems.  System  6  requires  a  new  Mixed  Waste  Processing  and  compost 
facility,  in  addition  to  the  new  MRF  and  central  compost  facility  required  by  the  other 
systems.  These  systems  were  predicted  to  have  the  highest  potential  for  the  loss/removal 
or  disruption  of  terrestrial  systems  and  resources. 


Potential  for  Effects  to  Aquatic  Systems  Including  Surface  and  Ground  Water 
Resources 

Potential  effects  to  aquatic  systems  were  expected  to  occiu-  for  reasons  similar  to  effects 
on  terrestrial  systems  and  resources  (i.e.  location  of  facility,-  discharges  from  the  facility, 
accidents).  However,  additional  effects' to  aquatic  systems  may  occur  due  to  discharges 
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from  3Rs  facilities.  These  discharges  are  expected  to  be  in  the  form  of  leachate  or 
contaminated  surface  water  runoff  from  central  compost  facilities.  The  potential  for 
effects  due  to  discharges  from  existing  3Rs  facilities  was  considered  to  be  equal  for  all 
systems.  Since  the  necessary  facilities  already  exist  for  System  1,  this  system  was  ranked 
highest.  Systems  2  and  4  were  ranked  equal  and  second  highest.  These  systems  both 
require  a  new  MRF  and  central  compost  facility.  The  potential  effects  from  these 
facilities  are  expected  to  be  minimal  since  the  MRF  will  process  only  dry  recyclables  and 
the  proposed  compost  facility  is  an  in-vessel  compost  facility.  Discharges  from  this  type 
of  compost  facility  are  more  readily  controlled.  System  3  (Direct  Cost)  requires  these 
same  two  new  facilities  but  it  is  anticipated  that  illegal  dumping  of  wastes  will  occur  as  a 
result  of  this  system.  This  dumping  of  wastes  and  its  potential  effects  on  aquatic  systems 
make  it  ranked  lower  than  Systems  2  and  4.  Systems  5  and  6  were  considered  equal  and 
ranked  lowest.  Both  systems  require  new  3Rs  facilities  in  addition  to  those  required  for 
the  other  systems.  These  additional  facilities  are  a  compost  and  mixed  waste  facility, 
respectively.  The  potential  effects  on  aquatic  systems  and  resources  from  these  new 
facilities  were  expected  to  be  greater  than  any  other  system. 


Potential  Effects  to  the  Atmospheric  Environment 

All  six  alternatives  were  expected  to  have  emissions  to  the  atmosphere.  These  emissions 
include  dust,  odours,  bioaerosols  and  gases  generated  at  MRFs  and  compost  facilities,  with 
dust  and  exhaust  emissions  generated  by  waste  collection  vehicles.  There  was  no 
differentiation  between  systems  based  on  these  emissions.  Emissions  to  the  atmosphere 
are  reduced  by  such  measures  as  following  proper  operating  procedures  of  the  facility, 
installation  of  emission  controls,  regular  facility  cleaning  and  vehicle  maintenance.  The 
potential  for  effects  to  the  atmospheric  environment  from  emissions  was  expected  to  be 
greater  if  wet  waste  (household  organic)  or  mixed  waste  was  being  processed  and/or 
composted  at  centralized  faciUties  in  large  volumes.  Systems  1  to  4  do  not  include  the 
management  of  wet  waste  or  mixed  waste.  These  four  systems  were  ranked  equal  and 
highest.  System  5  includes  the  composting  of  wet  waste,  while  System  6  includes  Mixed 
Waste  Processing  and  composting.  Due  to  the  different  nature  of  the  two  processes,  with 
the  wet  waste  composting  to  be  done  using  in-vessel  technology  and  Mixed  Waste 
Processing  and  composting  typically  being  open  to  the  atmosphere  (i.e.  windrow 
technology),  the  potential  effects  of  System  6  were  considered  to  be  the  greatest  and  the 
system  was  ranked  lowest. 
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4.4.6.2  Overall  System  Ranking 

By  considering  the  ranking  of  systems  by  criterion  and  the  criteria  rankings  together,  an 
overall  system  ranking  can  be  completed  for  the  Natural  Environment  Criteria  Group. 
The  Existing  system  was  ranked  highest  for  each  of  the  three  criteria.  As  a  result,  this 
system  was  ranked  highest  overall  for  the  Natural  Environment  Criteria  Group.  Systems  2 
and  4  were  ranked  equal  and  second  highest.  These  systems  were  ranked  lower  than 
System  1  due  to  potential  effects  to  terrestrial  systems  and  resources,  and  aquatic  systems 
and  water  resources  from  siting  a  new  MRF  and  central  compost  facility.  System  3, 
although  requiring  the  same  new  facilities,  was  ranked  lower  than  Systems  2  and  4,  and 
was  ranked  third  lowest.  The  potential  effects  on  terrestrial  systems  and  aquatic  systems 
from  illegal  dumping  of  wastes  result  in  the  lower  ranking. 

The  Wet/Dry  (System  5)  and  Mixed  Waste  Processing  (System  6)  systems  were  the 
second  lowest  and  lowest  ranked  systems  for  all  three  criteria.  System  6,  Mixed  Waste 
Processing,  was  ranked  the  lowest  system  overall.  Potential  effects  to  the  atmospheric 
environment  from  Mixed  Waste  Processing  (System  6)  were  considered  to  be  greater  than 
for  System  5.  The  potential  effects  for  the  other  criteria  were  considered  equal  for  these 
two  systems. 


4.4.7    GTA  IC&I  Systems  Ranking 

4.4.7.1  Ranking  of  Systems  by  Criterion 

In  order  to  identify  a  ranking  of  the  3Rs  systems  for  the  GTA  IC&I  sector,  the  system 
alternatives  were  first  ranked  by  criterion  within  the  Natural  Environment  Criteria  Group. 
The  systems  rankings  by  criterion  were  based  on  the  "system  net  effects  by  criterion"  and 
"advantages/disadvantages  by  criterion"  documented  in  the  individual  system  net  effects 
tables  contained  in  Schedule  E.  The  IC&I  system  rankings  for  the  three  natural 
environment  criteria  are  discussed  below.  The  system  rankings  by  criterion  are 
summarized  in  Table  4.6. 


Potential  for  Effects  to  Terrestrial  Systems  and  Resources 

For  the  IC&I  3Rs  systems,  effects  to  terrestrial  systems  and  resources  were  predicted  to 
occur  as  a  result  of  expanding  existing  facilities  or  from  siting  new  facilities.  The 
existing  (System  1)  and  Existing/Committed  (System  2)  systems  for  the  IC&I  sector  do 
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not  require  any  new  facilities.  These  two  systems  were  both  ranked  highest  for  this 
criterion.  Both  Systems  3  and  4  require  additional  capacity  to  process  larger  quantities  of 
dry  recyclables.  These  systems  include  expansions  to  existing  MRFs,  to  accommodate 
these  increased  quantities,  or  the  siting  of  new  MRFs.  The  potential  effects  due  to  these 
expansions  or  new  facilities  can  largely  be  mitigated  by  siting  facilities  in  areas  of 
compatible  land  uses.  As  a  result,  Systems  3  and  4  were  ranked  equally  and  slightiy 
lower  than  Systems  1  and  2,  or  third  highest.  Systems  5  and  6  require  both  additional 
processing  capacity  for  dry  recyclables  and  increased  capacity  for  the  composting  of  wet 
wastes.  These  systems  will  require  the  siting  of  new  MRFs  and  new  compost  facilities. 
The  siting  of  these  facilities  is  expected  to  result  in  a  greater  potential  for'  effects  to 
terrestrial  systems  due  to  the  loss  or  removal  of  existing  terrestrial  features.  Systems  5 
and  6  were  equally  ranked  lowest  of  the  six  systems. 


Potential  for  Effects  to  Aquatic  Systems  Including 
Surface  and  Ground  Water  Resources 

Potential  effects  to  aquatic  systems  and  water  resources  were  expected  to  occur  as  a  result 
of  siting  facilities  and  discharges  from  facilities.  Effects  may  include  the  disruption  of 
local  surface  water  drainage  patterns  due  to  the  siting  of  a  facility  or  the  discharge  of 
contaminants  from  facilities.  These  discharges  may  include  leachate  and  surface  water 
runoff,  containing  silt  and  organic  materials,  from  central  compost  facilities.  The  potential 
for  effects  due  to  discharges  from  existing  3Rs  facilities  was  considered  to  be  equal  for  all 
six  of  the  IC&I  systems.  Systems  1  and  2  require  no  new  or  expanded  facilities.  These 
two  systems  were  ranked  highest.  The  new  or  expanded  MRFs  necessary  to  process 
increased  quantities  of  dry  recyclables  in  Systems  3  and  4  may  result  in  some  additional 
effects.  These  effects  are  expected  to  be  minimal  since  no  discharges  are  likely  from 
these  dry  processes.  Systems  3  and  4  were  ranked  slightiy  lower  than  the  first  two 
systems  and  third  highest.  A  significant  increase  in  the  quantity  of  wet  wastes  (IC&I 
organics)  will  be  processed  and  composted  in  Systems  5  and  6.  Both  systems  require  the 
siting  of  new  MRFs  and  compost  facilities.  Potential  effects  are  also  expected  due  to 
discharges  from  the  new  compost  facilities.  Systems  5  and  6  were  ranked  equally  as  the 
lowest  of  the  six  IC&I  systems. 


Potential  for  Effects  to  the  Atmospheric  Environment 

All  six  IC&I  system  alternatives  were  expected  to  have  emissions  to  the  atmospheric 
environment.  These  emissions  include  dust,  odours,  bioaerosols,  and  gases  generated  at 
MRFs,   processing   centres   and   compost   facilities,   witii   dust   and   exhaust  emissions 
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generated  by  waste  collection  vehicles.  Emissions  to  the  atmosphere  are  reduced  by  such 
measures  as  following  proper  operating  procedures  at  the  facility,  installation  of  emission 
controls,  regular  facility  cleaning  and  vehicle  maintenance.  Effects  to  the  atmospheric 
environment  from  emissions  was  expected  to  increase  with  the  level  of  collection  vehicle 
requirements  and  amount  of  IC&I  organics  processed  and  composted  at  centralized 
facilities  in  large  volumes.  Systems  1  and  2  maintain  the  present  level  of  waste  collection 
service  and  IC&I  organics  processing,  resulting  in  no  increase  in  emissions.  These  two 
IC&I  systems  were  equally  ranked  highest.  Systems  3  and  4  require  that  increased 
quantities  of  dry  recyclables  be  collected.  As  a  result  these  systems  have  increased 
collection  vehicle  requirements  and  additional  emissions  to  the  atmosphere.  These 
systems  were  both  ranked  third  highest.  The  last  two  systems.  Systems  5  and  6,  are 
expected  to  have  the  greatest  potential  for  effects  to  the  atmospheric  environment.  Both 
systems  include  an  increased  level  of  IC&I  organics  collection  and  processing.  These 
systems  have  the  greatest  requirements  for  collection  vehicles.  They  also  have  the  largest 
amount  of  IC&I  organics  processing  and  composting.  Systems  5  and  6  were  ranked 
lowest. 


4.4.7.2  Overall  System  Ranking 

Combining  the  ranking  of  systems  by  criterion  with  the  criteria  rankings  allows  an  overall 
system  ranking  to  be  completed  for  the  Natural  Environment  Criteria  Group.  The  Existing 
and  Existing/Committed  systems  (Systems  1  and  2,  respectively)  were  both  ranked  highest 
for  each  of  tiie  tiiree  criteria.  These  two  systems  do  not  require  any  new  3Rs  facilities, 
increased  vehicle  collection  requirements  or  increase  in  IC&I  organics  processing. 
Systems  1  and  2  will  result  in  the  lowest  potential  for  effects  to  the  natural  environment. 
Systems  3  and  4  both  require  the  expansion  of  existing  MRFs  or  the  siring  of  new  MRFs. 
The  siting  of  these  new  facilities  may  result  in  potential  effects  to  both  terrestrial  systems 
and  aquatic  systems.  Increased  collection  vehicle  requirements  are  also  required,  resulting 
in  additional  emissions  to  the  atmosphere.  Systems  3  and  4  were  ranked  third  highest  for 
all  these  criteria.   Overall,  Systems  3  and  4  were  ranked  third  highest. 

IC&I  System  5  and  System  6  were  both  ranked  lowest.  These  two  systems  require 
increased  processing  capacity  for  dry  recyclables  and  IC&I  organics.  This  includes  the 
siting  of  new  MRFs  and  compost  facilities.  These  systems  are  expected  to  have  the 
greatest  effects  on  terrestrial  and  aquatic  systems  due  to  siting  new  facilities  and 
discharges  from  the  new  compost  facilities.  In  addition,  these  systems  have  the  largest 
collection  vehicle  requirements  and  largest  amount  of  IC&I  organics  processing.  Systems 
5  and  6  are  expected  to  have  the  greatest  level  of  emissions  to  the  atmosphere  for  all  of 
the  systems. 
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5.         SUMMARY  OF  FINDINGS 

The  results  of  the  assessment  and  evaluation  of  the  residential  3Rs  systems,  with  respect 
to  the  natural  environment,  are  summarized  in  Table  5.1  for  the  four  Regions. 


TABLE  5.1 

SUMMARY  OF  RESIDENTIAL  3RS  SYSTEM  RANKINGS  BY  REGION 

NATURAL  ENVIRONMENT 


Region 

System  1 
Existing 

System  2 
Existing/ 
Committed 

System  3 
Direct  Cost 

System  4 
Expanded 
Blue  Box 

System  5 
Wet/Dry 

System  6 
MUed  Waste 
Processing 

Durham 

Highest  ranked 

Highest  ranked 

Third  lowest 
ranked 

Third  highest 
ranked 

Second  lowest 
ranked 

Lowest  ranked 

Metro 
Toronto 

Highest  ranked 

Second  highest 
ranked 

Second  lowest 
ranked 

Second  highest 
ranked 

Third  lowest 
tanked 

Lowest  ranked 

York 

Highest  ranked 

Second  highest 
ranked 

Second  Uast 
Preferred 

Second  highest 
ranked 

Third  lowest 
ranked 

Lowest  ranked 

Peel 

Highest  ranked 

Second  highest 
ranked 

Third  lowest 
ranked 

Second  highest 
ranked 

Second  lowest 
ranked 

Lowest  tanked 

The  Existing  system  ranks  as  the  highest  system  for  all  four  Regions.  This  system  does 
not  require  the  development  and  operation  of  any  new  3Rs  facilities.  As  a  result,  the 
Existing  system  would  result  in  no  additional  effects  to  the  natural  environment.  Those 
components  already  in  place  were  considered  to  have  only  a  minimal  effect  on  the  natural 
environment  since  they  are  assumed  to  be  operating  within  the  applicable  standards. 

The  second  highest  ranked  system  for  three  of  the  Regions  was  both  the 
Existing/Committed  and  the  Expanded  Blue  Box  systems.  The  exception  was  the  Region 
of  Durham.  The  Existing/Committed  System  for  Durham  did  not  include  any  components 
that  would  result  in  additional  effects  when  compared  to  the  Existing  system.  These  two 
systems  were  considered  equal  and  highest  ranked.  However,  the  Expanded  Blue  Box 
System  for  Durham,  like  the  three  other  Regions,  requires  new  3Rs  facilities.  These 
facilities  may  result  in  effects  to  the  natural  environment,  making  the  Expanded  Blue  Box 
system  lower  ranked.  York,  Metro  and  Peel  Regions  required  the  same  new  3Rs 
components  for  their  Existing/Committed  and  Expanded  Blue  Box  systems  which  may 
result  in  effects  on  the  natural  environment.  Consequently,  the  two  systems  were  ranked 
equally.  The  ranking  of  these  systems  is  comparable  to  the  Durham  Expanded  Blue  Box 
system  ranking. 
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The  fourth  and  fifth  ranked  systems  for  the  four  Regions  was  either  Direct  Cost  or 
Wet/Dry.  The  Direct  Cost  system  was  ranked  higher  than  Wet/Dry  for  the  Regions  of 
Durham  and  Peel.  The  Wet/Dry  system  was  the  higher  ranked  of  the  two  systems  for 
York  and  Metro  Toronto.  For  Durham  and  Peel,  the  Direct  Cost  system  required  fewer 
new  facilities  than  the  Wet/Dry  system.  The  effects  on  the  natural  environment  were 
expected  to  be  greater  from  these  new  facilities  than  the  anticipated  illegal  dumping  as  a 
result  of  the  Direct  Cost  system.  In  York  and  Metro  Toronto,  both  systems  required  the 
same  new  3Rs  facilities.  For  these  Regions,  the  effects  from  illegal  dumping  of  wastes, 
expected  under  the  Direct  Cost  system,  were  expected  to  be  more  significant. 

For  all  four  Regions,  Mixed  Waste  Processing  was  the  lowest  ranked  system.  This  system 
typically  required  the  greatest  number  of  new  3Rs  facilities  resulting  in  a  higher  potential 
for  effects  to  terrestrial  systems  and  aquatic  systems.  Also,  due  to  the  nature  of  mixed 
wastes  and  the  processing  of  these  wastes,  potential  effects  to  the  atmospheric 
environment  were  expected  to  be  greater  than  for  any  of  the  other  systems. 

The  results  of  the  assessment  and  evaluation  of  the  IC&I  systems,  with  respect  to  the 
natural  environment,  are  summarized  below  in  Table  5.2. 


TABLE  5.2 

IC&I  3RS  SYSTEM  RANKINGS 

NATURAL  ENVIRONMENT 


System  1 
Existing 

System  2 
Existing/Committed 

System  3 
Extended  3Rs 
Regulations 

System  4 
Expanded  3Rs 
Regulations 

System  5 
Expanded  3Rs 

Regulations 
witli  Organlcs 

System  6 

Processing  of 

All  IC&I  Waste 

Highest  ranked 

Highest  ranlced 

Third  highest 
ranked 

Third  highest 
ranked 

Lowest  ranked 

Lowest  ranked 
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LIST  OF  3Rs  COMPONENT  CONTACTS 


Location  and  Operator/Contact 

Date  of  Interview 

Facility  Type 

Compost  Faculties                                                                                                                                           | 

Pittsburgh  Township,  Ontario 
Mr.  John  Rhodes 

April  6,  1993 

Leaf  and  yard  waste  and 
some  IC&I  organics 

City  of  Samia,  Ontario 
Mr.  Ken  McKenzie 

April  15,  1993 

Leaf  and  yard  waste 

City  of  Scarborough,  Ontario 

Ms.  Debra  Dale  &  Mr.  John  Minor 

April  8,  1993 

Leaf  and  yard  waste 

City  of  Mississauga.  Ontario 
Mr.  Jim  Cuthill 

April  12,  1993 

Wet/Dry  PUot 

Region  of  Halton,  Ontario 
Mr.  John  Smith 

April  16,  1993 

Wet/Dry  PUot 

Scott's  Composting  Farm,  Milton,  Ontario 
Mr.  Jim  Scott 

April  6,  1993 

IC&I  Organics 

Metro  Toronto,  Ontario 

Avondale  FacUity,  Mr.  Caesar  CorvinelU 

Dufferin  FaciUty,  Mr.  Bob  Sawyer 

April  14,  1993 
April  14,  1993 

Leaf  and  Yard  Waste 
In-Vessel 

LH  Resoiffce  Management,  Hensall.  Ontario 
Mr.  Mark  Jacobs 

April  16.  1993 

IC&I  Organics 
(In-vessel) 

Processing  Facilities 

Reidel  Corporation,  Portland.  Oregon 
Mr.  Jeep  Reid.  City  of  Porfland 

April  15,  1993 

Mixed  Waste/Compost 

Region  of  Durham,  Ctatario 
Mr.  Peter  Watson 

April  6,  1993 

Residential  Recyclables 
(Blue  Box) 

Wright  County,  Minnesota 
Mr.  Chuck  Davis 

April  6,  1993 

Mixed  Waste/Compost 

Waste  Management  Inc.,  Etobicoke.  Ontario 
Mr.  Steve  Osboume 

April  8.  1993 

IC&I  Wastes 

Metro  Toronto,  Ontario 
Commissioners  Street 
Mr.  Bob  Sawyer 

April  13.  1993 

Residential  Recyclables 
(Blue  Box) 

Household  Hazardous  Waste 

Region  of  Ottawa-Carleton.  Ontario 
Mr.  Phil  Lefebvre 

April  6,  1993 

Permanent  Depot 

DRAFT  -  November  1993 


Ministry  of  Environment  and  Energy 

GTA  3Rs  Analysis  -  Natural  Environment  Technical  Appendix  -  Schedule  A 


3Rs  COMPONENT  CONTACTS  -  INTERVIEW  QUESTIONS 

Facility  Name: 
Location: 
Contact: 

Telephone  Number: 
Date: 

1.         Facility  Ownership?  D  •       Public  D         Private 


2.         Were    any   studies    undertaken    to    site    your   facility    and   to   predict   possible 
biophysical  and  social  environment  effects  associated  with  the  facility? 

Probe  Points  -  Were  there  any  detailed  impact  assessment  studies  undertaken 
related  to  ground  and  surface  water,  air  quality,  traffic  volumes/routes,  proximity 
to  residences/businesses? 

(If  No,  go  to  Question  4.) 


What  potential  biophysical  and  social  environment  effects  were  predicted  and  how 
were  they  to  be  mitigated?  Does  the  facility  include  any  design  features  intended 
to  reduce  potential  effects?  Have  you  ever  had  to  rely  on  these  features? 


4.        Have  there  been  any  impacts  on  people,  businesses,  land,  air,  ground  water  from 
the  operation  of  the  facility? 

SpUls 

•  Emission/ Air  Quality 

•  Odours 

•  Noise 
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Dust 
Traffic 

Rodents/Birds 
Other  (Specify) 


Have  there  been  any  complaints  about  the  operation  of  the  facility? 

Noise 

Odour 

Rodents/Birds 

SpiUs 

Traffic 

Dust 

Trespassing  (Probe  for  children.) 

Land  Value  Concerns 

Other  (Specify) , 


6.         How  have  these  identified  effects  and  complaints  been  resolved? 

•  Installation  of  new  design  features. 

•  Monitoring. 

•  Operational  change. 

Other  (Specify) . 


Do  you  think  that  changes  in  the  composition  of  material  managed  at  your  facility 
would  result  in  any  other  effects  on  the  biophysical  or  social  environmfents?  If  so 
what  types  of  effects?  " 


Is  the  quality  of  material  coming  to  the  site  consistent  month-to-month  or  does  it 
vary? 
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9.         How  many  people  are  employed  in  the  operation  of  the  facility? 


Number 

Union 

Municipal  Jobs 

Part-Time  or 
Seasonal 

Facility  Staff 

Trucking  Staff 
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SCHEDULE  B 

Residential  Generic  System  Net  Effects  Tables 
By  Component 


. 


Ministry  of  Environment  and  Energy 

GTA  3Rs  Analysis  -  Natural  Environment  Technical  Appendix  -  Schedule  B 


1.         INTRODUCTION 

The  residential  generic  system  net  effects  tables  by  component  are  presented  in  the 
following  order: 

Existing  System  -  Tables  B  1.1  to  B  1.5 

Existing/Committed  System  -  Tables  B2.1  to  B2.5 

Direct  Cost  System  -  Tables  B3.1  to  B3.5 

Expanded  Blue  Box  System  -  Tables  B4.1  to  B4.5 

Wet/Dry  System  -  Tables  B5.1  to  B5.5 

Solid  Mixed  Waste  Processing  System  -  Tables  B6.1  to  B6.5 
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•  Curbside  collection  of  residential 
garbage  from  single  family  dwellings 

•  Collection  of  residential  garbage  from 
multi-family  units 

•  Self  haul  of  garbage 

•  Regional  recycling  legislation 
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•  Curbside  collection  of  Blue  Box 
materials 

•  Expanding  cuibside  coUection 

•  Collection  of  bins  of  recyclables  from 
multi-family  units 

•  Drop-off  depot  for  multi-family 
residents  not  serviced  by  recycling 

•  Drop-off  depot  for  rural  households 

•  Community  recycling  centres 

•  RecycUng  at  all  mulu-family 
buildings  of  greater  than  6  units 

•  Blue  Box  recycling  mandated 

•  Engineered  recycling  depot 
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•  Curbside  coUection  of  leaf  and  yard 
waste 

•  Drop-off  depot  for  leaf  and  yard 
waste 

o 
o 

U 
Ed  U   i 

nt 


II 

eh  Ed 

u  z 


-a  g 

.s  a 

U 


a  -js 


B 


lllll.^ilirllll 

s  i "  &  §  ^  s  0  i  ^  5p|  §.-= 


III 

•s  ^^ 


111 


HMS 


ill 

III 


I  o  S 

all 

fit 

>     C     M 


§1 


oil   oia? 

111  li^iB 


w     — 


n  f-  ^ 


-a  g 
.s  e 

11 
=1 


I 

is 

§  E 


ilil-o  i 
||5lll 

-  -  bo^  s  o  a 


8l 
=■"11 

mi 


g  i  5  3  « 1 1 


a.s  i  ^ 


111" 


Si 


o.s 


lip 

S  -s  -g  '\  I 
o  o  2  a  « 


^SM 


unit 


it 


I  ^  8  8  "I  i  -B I 


11 


?  -o  E  60  >  <2 
•S  T3  "«  5  -2  ' 

521 


I 

§  g  i  §  a  I 

o  to  O  o  -a  o 

-"ill! 

Hill 
mm 


a  S 

11 

u  z 


J 


^1 


w  - 

g 
§ 

i 


!! 
11 
H 


■^ 

■s 

!f^ 

u 

.•2 

."2 

a 

a 

V! 

y 

& 

^, 

o  g 


It . 

2  «  ^  a 


i    '5 


fi   S   S  CO   D.U 


1.^ 


St 
11 


•ill  I 


i| 

o  c 

a,  [ij 

S  «< 


■a  g 


-I 


^42 

51 


K  f  y  -a  •«  .2 


•1  q  3  <2  ■?  ^  y,  s  ^  .E 

lllllllil!^. 


1 

I 

1 

1 

■s 

? 

1 

8 

5 
S 

S  S  s  a 


■a  g 
is 


*.  H  ^ 

SSI 

H  «  ^ 


1^ 
|g 


a   a 
a  S 


i#^ 


lillsltl 


3  i  g  §  ^  5  •£  i  a  a 


t 
§l§i|| 

■a  5  ?  s  ■«  w 


11 

i| 


-a  S 

•i  s 

11 


SI 

W    CO 

*  2 


I 

SKI 

11 

ii 
"I 


E  M 


ii 


la 

31 
g  f 

s 

o 


1^1 

it 

•55   g 

II 


S.1 

It 


o  j> 


•it 

B.2 


§   'i 


nil 


O    U 

o  3  -o  ip  p 


en  D.U 


i 

Ed 

4 


11 

11 

s  u 

|g 
w  < 


Oz 


•^1 


.1 

II 

U  5 


51 

a  a 
§  i 

a 


.a 


£i1  i  s 


S3 

m'3 


2  i 


lit 
111 

1) -a 


llli 


(2sc5^(S 


•a 


2  o  i  ^ 
°  « I  s 

«  ©  E  o 

I  Hi  I 


jtii 
III! 

till 

iili 


8  3 

Mo 


1-^1 
lis 


6§1 


(WO 


:  i  a ^ I £ u s 1 1" 

i.Sl^||| 

i  s  i  y  i  3  ^ 


'0-3 
U  E 


bO  O 

ill 


B 

5i 


8 

U 

I 


|i 
11 
^1 


§  s 
5§ 


Ill 

UUP. 

i|8.| 


a 

It 

n 


t 


5^ 

St 

a 


•fig 


ll 

•a  I 
i-i 

Ml 


o  'a 
D.-3 

i  s 


1:1 


iiprpiilli 

35    crt    4>  "O 

u  2  So  fi 


u  a  s  -S  ^  o  s 


11 

O  C 

i| 


|i 


§  s 


a  a 
11 
S 


•3  -d  s  s  a 

.S2 


CU.S2  a3<fi  W 


•§      1 


|iiilil|.fil!|  ip.^i 


111 


^11 


ilfllili 


I 


Oz 


a  V 

u 


SSI 

9 
i 


a  '^ 


I 

2  o 
a.  V 

i  s 


;3s 


2  op     e 


■S  g  >      a 

c  i  ^    ^ 

P  l-S       o 

•3  s  e    -I 
•^  'fi  -^  I  ^1 
1 1  111  1 


o  h!  -a 

i  §  §1 

SJ  Ji  J>  o 

■ "  e  -s  S 


3 


11. £ 


f  i 


2S 

IS 


.aZ 


I^S 


11 


111 

ill 

.3  a^ 


p 

^^^ 

|s| 

l-s^^ 

O  3 


o 
u 


a  S 

si 
il 


11 
.11 


11 

i  s 

5.1 


o 
§  ® 


SCHEDULE  C 


Residential  System  Net  Effects  Tables 


Ministry  of  Environment  and  Energy 

GTA  3Rs  Analysis  •  Natural  Environment  Technical  Appendix  -  Schedule  C  C-1 


1.  INTRODUCTION 

The  residential  3Rs  system  net  effects  tables  are  presented  in  the  following  order: 

Durham  Region  -  Tables  C  1.1  to  CI. 6 

Metro  Toronto  Region  -  Tables  C2.1  to  C2.6 

York  Region  -  Tables  C3.1  to  C3.6 

Peel  Region  -  Tables  C4.1  to  C4.6 
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SCHEDULE  D 


IC&I  System  Net  Effects  Tables 
By  Component 


Ministry  of  Environment  and  Energy 

GTA  3Rs  Analysis  -  Natural  Environment  Technical  Appendix  -  Schedule  D 


1.         INTRODUCTION 

The  IC&I  system  net  effects  tables  by  component  are  presented  in  the  following  order: 

Existing  System  -  Tables  Dl.l  to  D1.5 

Existing/Committed  System  -  Tables  D2. 1  to  D2.5 

Extended  3Rs  Regulations  System  -  Tables  D3.1  to  D3.5 

Expanded  3Rs  Regulations  System  -  Tables  D4.1  to  D4.5 
Expanded  3Rs  Regulations  with  Organics 

System  -  Tables  D5.1  to  D5.5 

Processing  All  IC&I  Waste  System  -  Tables  D6.1  to  D6.5 
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•  CentraUzed  windrow  composting  of 
source  separated  IC&I  organics 

•  On-site  composting  of  source 
separated  organics  generated  by  the 
IC&I  sector. 

•  Centralized  composting  of  IC&I 
organics  in  in-vessel  system 

•  Vermicomposting  at  some  IC&I 
locations 

•  Rendering  of  food  wastes  from  IC&I 
sector 
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•  Processing  of  specific  dry  materials 
in  specially  designed  facilities 

•  Processing  centres  for  a  wide  range 
of  dry  recyclables  collected  from  the 
IC&I  sector,  owned  and  operated  by 
the  private  sector 

•  Processing  of  IC&I  sector  recyclables 
in  municipal  MRFs 

•  Processing  of  IC&I  sector  recyclables 
by  small  private  sector  recyclers 
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•  IC&I  information  hotline 

•  Promotion/education  program  focused 
on  reducing  waste  disposed  by  the 
IC&I  sector,  carried  out  by  the 
regional  municipality 

•  Promotion/education  of  IC&I  waste 
reduction  by  non-profit  organizations 

•  Promotion/education  of  IC&I  waste 
reduction  by  associations 
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•  IC&I  information  hotline 

•  Promotion/education  program  focused 
on  reducing  waste  disposed  by  the 
IC&I  sector,  carried  out  by  the 
regional  municipality 

•  Promotion/education  of  IC&I  waste 
reduction  by  non-profit  organizations 

•  Promotion/education  of  IC&I  waste 
reduction  by  associations 
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•  Voluntary  waste  audits  performed  by 
IC&I  generators 

•  Independent  voluntary  waste 
reduction  programs  in  private 
companies 

•  Mandatory  waste  audits  by  major 
IC&I  generators 

•  Mandatory  packaging  audits  by  major 
packaging  generators 

•  Voluntary  packaging  reporting  by 
packaging  users  (NAPP) 
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•  IC&I  information  hotline 

•  Promotion/education  program  focused 
on  reducing  waste  disposed  by  the 
IC&I  sector,  carried  out  by  the 
regional  municipality 

•  Promotion/education  of  IC&I  waste 
reduction  by  non-profit  organizations 

•  Promotion/education  of  IC&I  waste 
reduction  by  associations 

•  Mandatory  posting  of  waste  reduction 
plans  for  review  by  employees  by 
major  IC&I  generators 
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•  Voluntary  waste  reduction  actions  by 
IC&I  generators 

•  Voluntary  reduction  of  packaging 
waste  by  25%  by  the  year  2000 
(NAPP) 

•  Mandatory  development  of  waste 
reduction  action  plans  by  major  IC&I 
generators 

•  Mandatory  development  of  packaging 
reduction  action  plans  by  major 
packaging  generators 

i 

•  Voluntary  waste  audits  performed  by 
IC&I  generators 

•  Independent  voluntary  waste 
reduction  programs  in  private 
companies 

•  Mandatory  waste  audits  by  major 
IC&I  generators 

•  Mandatory  packaging  audits  by  major 
packaging  generators 

•  Voluntary  packaging  reporting  by 
packaging  users  (NAPP) 
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•  IC&I  information  hotline 

•  Promotion/education  program  focused 
on  reducing  waste  disposed  by  the 
IC&I  sector,  carried  out  by  the 
regional  municipality 

•  Promotion/education  of  IC&I  waste 
reduction  by  non-profit  organizations 

•  Promotion/education  of  IC&I  waste 
reduction  by  associations 

•  Mandatory  posting  of  waste  reduction 
plans  for  review  by  employees  by 
major  IC&I  generators 
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•  Minimize  contact  with  and  general 
exposure  to  open  air  during 
shredding,  mixing,  sorting,  turning 
and  screening  of  material 

•  Limit  operations  during  adverse 
weather  conditions  (i.e.  windy 
weather) 
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•  Reuse  by  IC&I  generators  through 
waste  exchange  piogiams 

•  Community-based  reuse  programs  for 
small  IC&I  generators 

•  Use  of  food  wastes  as  animal  feed 

•  Use  of  food  waste  for  human 
consumption 

•  Landspreading  of  IC&I  organics 

•  Refilling  of  IC&I  containers  and 
packaging 

•  Use  of  reusable  packaging 
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•  Reuse  by  IC&I  generators  through 
waste  exchange  programs 

•  Community-based  reuse  programs  for 
small  IC&I  generators 

•  Use  of  food  wastes  as  animal  feed 

•  Use  of  food  waste  for  human 
consumption 

•  Landspreading  of  IC&I  organics 

•  Refilling  of  IC&I  containers  and 
packaging 

•  Use  of  reusable  packaging 
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•  IC&I  information  hotline 

•  Promotion/education  program  focused 
on  reducing  waste  disposed  by  the 
IC&I  sector,  carried  out  by  the 
regional  municipality 

•  Promotion/education  of  IC&I  waste 
reduction  by  non-profit  organizations 

•  Promotion/education  of  IC&I  waste 
reduction  by  associations 

•  Mandatory  posting  of  waste  reduction 
plans  for  review  by  employees  by 
most  IC&I  generators 
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